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TO THI 


Right Honourable 
THE LORD 


DELAMER:; 
Baron of Dunham-Maſſie SC. 
My Lord, 


JH IS ſmall Tra comes to 
Tour Lordſhip, not as to a 
Patron to protect its Errors 


(if any ſuch there be) but as 

to acritical noble Friend, that will be 

ure faithfully to tell the Author of * * 

them. Which favour, together with © © 
$« chearful acceptance of this poor pre- 
ent, he humbly hopes for becauſe of its 
Relation, being writ at Dunham, by 
Tour humble Servant, who befides his 
domeſtick dependance, cannot forbear 

without 


"The Epiſtle Dedicatory. 


without ingratitude to te} the 
World that Tour Lordſhip's kindneſs 
hath very much encoaraged and aſſiſt- 
ed him in Mathematical Studies, not 
only by a free Communication of ma» 
- a > ps ns oo VIVA VOCE, " F 

the lean of Manuſcripts. But al 

h aC rs wa of excellent 
Books and ceſtly Inſtruments bounti-| « 
fully beſtowed upon him: Who wanting] F 
_ ether ways to expreſs his many fingu- 

tar Obligations, and deep ſence there- 
| of, humbly effers this Punie Treatiſel 
1 for Tour Lordſhips diverfion at ſpare} yp, 
hours; and is ambitious to write him-l| y(+ 


Ly # bo 
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FL PE MY LORD, = 
8. | An humble and faithful ma 
( though unworthy ) _ 
Servant to all Your c_ 


Lordſhip's Noble Fam i:yf} wi 
g FLEETY A. M. 


Mr. COLLINS 
E0-T.AaI 


READER 


fell Courteous Reader, 


HE Learned Mr, Adam Mar. 
tivdale formerly Writ wwo 
excellent Almanacks,called 
Country almanacks, which 

were Printed, and eſteemeg by ſeveral 

Members of the Royal Society very 

1 uſeful,cſpecially for Country Aﬀairs, but 

meeting with ſome Diſcouragements 

from ſuch as knew not how to judge of 
the Authors worth, he gave over that 

undertaking, contrary to the deſires of i 

many lngenious Men, * 

And having ſince Writ a hittle Trea- 
tife of Surrey,in which he hath had ex- -- 
perience, as well as Theory, and being 
JE willing to have the 4pprobation or DiF - 
like of others, that it might either be 
Priated -< 


To the READER, 


— 


Frinted or Stifled,imparted the'ſa me to 
ſome of the Members of the aforefaid 11-]. 


luſtrious Bogy. 

Upon the Peruſal' of whom and di- 
vers Experienced Artiſts who make a 
Livelihood of it, I find it well approved 
(as clear and conciſe) only the latter 
were forty ſo much was diſcovered, : 
detrimental to their Pradtice, particular. 
ly about ſetting off the outjettings, 
where it's inconvenient intirely to Mee» 
ſure them, 

'The Book is ſmall, the price (though 
not the worth ) mean, no ſmall Encou: 
ragements.to young Students and the 
Vulgar,for whom it was chiefly intend- 
ed: By which,that they-may reap Bene 
fit,is the hearty deſire of (a Well-wille 
to the. Author and them) 


7obn Collins, 
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The PREFACE. 
READER, 
'T He Title ſufficiently informs thee ia genera]. 
of my Deſigns : Bur I copfeſs I owe thee a 
a more particular Account, not ovly of ut. 
ſeveral other tings whichl ſhall briefly give thee, 
1. I have obſerved that the Country a h 
with ſuch,as by their Inclination and Intereſt are 
prevailed with ro take pains in meaſuring Land, 
that for want of better InſtruQion uſe Ill divided 
Chains agg tedious Methods of Compuration , 
which makes their work intolerable troubleſom, 
if exaRneſs be required. And ſome for want of 


Skill in the Fundamentels of Geometry,have im- 


bibed prodigioufly falſe Principles,as this for one, 
vixhT hat the Contert of any Cloſe, of whas Figure ſoe- 
wer, may be found by Squa1inI a quarter of the Peri- 
meter. Mathematical-Scho@ls, here better things 
might be learned, are very raie, and an able Ar- 
tiſt ro inſtru one in privateis hard,avd charge 
able.ro be procured. Excellent Books indeed 
there arain our Engliſh Tongue; Writtenby our 
Famous Rathborn, Wing, Leybours, and Hehwell, to 
which may be added Incuſtrious Mr. Arwells 
Treatiſe, and ſome part of Capt; Sturzy's : But 
thoſe I rather eſteem fit to beread byan able Ar- 
tjſt (rowards his perfe ing) theu by a new be- 
ginner,for in the beſt of thoſe Books he will find 
the moſt uſeful and plain Rules ſo Intermized 
with others that are leſs neceffary, and more in- 
ericare, (though very excellent for their proper 
ends)and ſo many Curlofities touching Trigono- 
metry, Tranſmcation of Figures, ec. _ 
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The PREFACE. 
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. he is apt to be confounded and diſcelira 


his buſineſs never calls for,that for want of judg 
ment to pick out that which fics his preſent pur» 
poſe,and to ſtudy higherSpeculaticns afrerw 


» 
ed; 
whereby it accidentally comes to pals that In 
ty, makes him poor. | 
Beſides, three of theſe fix Books are in Folio, 
another in Quarto, and the other ewo (though 
Ottavo's). too large for ordinary carrying in a 
Pocket; and in that regard not ſo convenient for 
one that hath much occaſion ro be our of his own 
Houſe ; to ſay nothing of their Price, which to 
ſome poorYouths is nor the leaſt diſcouragemenr. 
I have therefore made my Book ſo little, that 
the Price can neither much empty thePocket,noc 
the Bulk overftll it. And yet ſo plain,that I doube 
not to be underſtood by very ordinaryCapacities. 
My Method is fitted to my Deſign:Beginning with 
the Principies of the Art, and ſo proceeding gra- 
datim till 1 have ſhewed how all ordinaryFigures 
may beMeaſured, ProtraGted,andCaſt up,withour 
any orher Inſtrument of charge but Chains, Com- 
paſies and Scales. Afterwards for ſuch as defire 
higher Attainments,I have endeavoured to ſpeak 
fo fully(in a lictle compaſs Jof rhe Plain Table,and 
given ſuch hints,applicable not only to ic,bur alſo 
to the Perafor,Theodclite, and Semiczrcle,as that an 
Ingenious Perſon may make great uſe of them. 
ut as rouching the DoGrine of Triangles,and 
Tranfmutation oft igures into others equipollene, 
with the large Tables(referring to the former)af 
Logarithms of Numbers, Sines, and Tangents, ] 
thought it improper to cumber this ſmallManua], 
orihe unkearaed Reader with them,having (as. 
humbly 
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The PREFACE. 


humbly hope) ſufficiently inform'd him how to 
find all his Sides and Angles by Inſtruments,and 
alſo the Content of any Figure without ſuch 
cranſmwutatiog,reſerving ſuch Gurighitierand ma- 
ny others pong andPaijnting ofMaps; 
Meaſuring of Ways,and Rivers, &c.to a Second 
Part,which I may perhaps hereafter Publiſh up- 
on due encouragement, | but if I do not, the Cu- 
rious may find themſelves good ſtore of work 
in the Authors even now+quoted, 

2.1t may feemftrange ro ſome, that inreferring 
to the Figures, I ſometimes uſe Words ſeeming 
to imply chat the Figure I ſpeak of is in that ve» 
ry Page, and ſo jt was in my Copy,bur the Prin» 
ter and Gravers have otherwiſe contrived them 
tor convenience in Copper Cuts by themſelves, 
And to give them their due they are generally 
done with great accuracy,and none of them .hav- 
ing any ſuch crror as is like to beget trouble or 
miſtake co the Reader, faving only that fig. 19 
hath D inſtead of O at the Center, and the Line 
O L in the Margin of Fig. 14: (hould be of rhe 
lengrh from L to the uppermoſt o in the Scale, 
and the Figures on the fide ſhould be wade 1 le 
than they are, viz. 2 ſhould be r, 3 made 2,&c. 

Ard laſtly,as to the Errate,though I have not 
been fo anxiouſly carcful.as to corrett every lite« 
ral mift ake,l have very diligently peruted all from 
Pp. 1 tops 224 incluſive, and hope I have ſuffici- 
ently reſtored the Senſe to the places wronged, 
when thou haſt done them-righe by the Pen ac- 
cording to theDireRions of the Errata following 
NEXT aber the carents, and that you continue the 
Line in the Margin of p. 3 4.to the lengeh of the 
Line Q L ia fig. 14. THE 
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CHAP.L 
Of Geometrical Definitions, Diviſions, and 
Remarks, | 
. Point is that which hath no. ©: 
parts, either of longitude or J 
latirude, bur is indiviſible, ard» - -. F 
narily -exprefſed with a ſmall . ' 2 
prick, like a period at the end - - 
of a ſentence. NY 
II. A Line hath length, but no bredelvnar +4} 
depth, whoſe-limicts or extremities are Points, 
This is either right: or crooked. | _—_ | 
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Geometrical Definitions. 


"x: Ill. A right Line lies ſtraight, and equal be- 


eween 1ts extreme points, being the ſhorteſt ex- 
renfion between them ; the creoked or circular 
not fo. 

FV. A Superficizs hath length and bredth,bur 
no depth ; of this Lines are the limits. 

V. A plain Suferficies is that which lieth c- 
qually (or evenly) beween its Lines; 

VI. An Angle is the Meeticg of twoLines in 
one point, ſo as not to make one ſtraight Line, 
and if drawn on paſt that point, they will inter- 
ſe& or croſs one another. This in vulgar Enzliſh 
may be called a Corner 3 of which there be two 
forrs, one right, the other oblique. 

VII. A right Angle is that which is made by 
ewo right lines, croſſing or touching one another 
perpendicularly, (or ſquarely) like an ordinary 
Croſs, or Carpenters ” n— 

VIIE An obligae 4ngle is that which is either 
greater or leſs than a right Angle, and this is 
of two ſorts, ebruſe and cute. 

IX. Ao obtuſe Ang/e is greater than a right 
Angle. like the left and right Corners ot a Ro+ 


. man X. 


X. An acute Angle is leſs than a right Angle, 
like the higheſt and loweſt Corncrs of the ſame 


XI: A Figure is that which is comprehended 
under one line or many : Of this there are two 
kinds, a Circle and 2 right-lined Figure. 

XII. A Circle is a perfe&t round Figure, 
ſuch as is drawa with a pair of Compaſſes, the 
one Foot being turned round 1a a poinr, ard the 
other wheeled about jc, The point in the mo 

SHE. cilc 
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Geometrical Definitions, 
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cile middle is called the Center 3 the round line, 
tre Circumference or Peripberi; a line going 
through the Center, and divide the Circle into 
ewo equal parts, is called the Diameter ; half of 
that line isa Semidiameter, or Radixs ; half the 
Circle is ſtiled a Semicircle ; the quarter, a Qua- 
art ; any portion of it, cut off by a right Line 
not rauching the Center, is called a Segment. 
XIIT. Right-linedFigures are ſuch as are limi- 
ted by three righr Lines or more, and are either 
Triengi2s of Triangulate, that i, (uch as are com» 
pounded of, and reſolvable icto Triangles. 
XIV. Triangles are Figures comprehended 
under three right Lines, and (as Ramus thinks 
for a Reaſon that he gives, lib. 6. pr. 6.) might be 
betrer called TyiJaterais ; bur the name Triangle 
from the number of the Angles hath obtained. 
Alſo from the nature and Quantity of their 
Angles theſe Triangles are diſtinguiſhed inco 
three ſorts: r. Refangled, having one right 
Angle; 2. Ohiuſe-exgled, having one obtuſe Angle; 
and 3. Acute-angled ; having all acute _ ; 
for no Triangle can have more right or obcuſe 
Angles than one,becauſe by by an old Rule (cake 
to be demonftrated) no Triangle upon a plain 
Superficies can conſiſt of three greater Angles 
than ſuch, as being jointly takea are cqual to 
two Righr. 
Theſe three ſorts of Triaogles may,according 
tothe length and proportion of their ſides, be 
ſubdiſtinguiſhed into ſeven; for each of rhe 
may have eicher ewo equal Sides or none, and 
the Acute-angled may have all three Sides or 
lines equal: To all which kinds, learned Men 
| Bea give 


he 


Geometrical Definitions. 


ive diſtin& Greek Nawes,which if mine EngliÞ 
eader have a min to fee, they are to be found 
in Mr. ?Ying's Geodetos Prafitcs, Book n. page. 6+ 
for my preſent purpoſe the above-mentioned tri- 
membred diſtioQion will abundamly ſuffice; tor 
be Triazoglcs of what name or kind foever, they 
are al! capable of being exattly meaſured by one 
plain [Rule, as hereafter {hall fully appear. 

XV. Trianguizte Figures are ſuch as have 
more Angles (and coontfequently more Sides vr 
Lires) than three 3 and cheſe are either Q:adran- 
gul:r or Multang ular; 

XVI.. Ouzdrangular Figures are ſuch as nave 
fo:: Angles (and as many Side) and theſe are 
either Paralleliograms or Trapetia's. = : 

XVII. Paratellograms are Figures that are 
bounded with parallel Lines, that'is, ſuch lines 
as are every where of the {ave diſtance one from 
another, fo as if they were infinitely exrended 
they would never meet,like the upright lies of 

he Roman H. Theſe Parelcllogrems are either 
Refanguler orObliquangular. 


as have four right Angles. viz. the Square or 
—_— and the long bent, cthernlid called 


XIX. The Square is that Figure that hath 
four right Angles, and four equa] Sides, like any 
of the fix Faces of a Die. 

XX, The long Squere hath alſo four right 
Angles, and the opoſite Sides are equal, but 
the adjoyning Sides meeting at each Angle differ 
in length. "Of 
Page in a Book; atld the Superficies of a well 
Cur 


XVII. Ref#angular Parallellograms are ſuch 


this Figure is a well gan 


| ——C — 
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Geometrical Definitions. 


ET 


cut Sheer of Paper, or an ordinary Pane of 
Glaſs. x 
XXI. Obliquaneled Parallelograms are ſuch as 
have oblique Angles, viz. two acute, and two 
obtuſe. _ Of theſe there are. two kinds, the 
Rhembes, and the Rhomboides. 

XXII. The Rhombes is a Figure that hath ec 
qual Sides, but no right Angles, (like the form 
of a Diamond or, the Cards, or the moſt ordinary 
Cut of Glaſs in Windows) whoſe. opofite An» 
gles are equal. 

XXII. The Rhomboides Is (as jt were) a de 
fetive Rbombas, for if from any fide of a Rhom- 
bus we cut off a part with a parallel Line, the 
Remainder will be a Rhombordes, which hath 
neither equal Sides nor Angles, but yet the op 
poſite Sides and Angles me equal, 

XXLV. The Trazepium is a Figure that is 
neither parallellogram, nor (conſequently) hath 
equal Sides or Angles, but is irregularly qua« 
drangular, as-if drawn at: adventure. Ot this 
ſhape moſt Fields prove, that ſeem to the Eye 
to be Squares-or Oblongs. 

XXY. AMultangular Figures are (uch as con- 
tain more Sides and Angles than four, and they 
are either regular or irregular. 

XXVI. Kegular Mutangulars take their names 
from their Number of Angles, ſo a Pentagon, 
Hexagon, Heptagon, Oftogon, Encagon, Decagon, 
ſignihe a multangular Figure of fue, ſix, ſeven, 
eizht , nine, ten, Angles, and contequently Sides. 

XXVII. An irregular Polygon or multangular ' 
Figure, is that which hath more Angles ( aod 
Sides ) than four, the Sides (and Ange) OS 
u2sGuzl to one another. Bz CHAP... 
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Fig. L 


Fig. © 


CHAP. Il. 
Of Geometrical Problems. 


F.: To drew & Line parallel! to another, at an; Daſtance 
«fhgnel. 


O**® your Compaſſes to the Diſtance given 


and chuſfing two Points conveniently di- 
Sant in the Liz given, as here at A and Bde- 
ſcribe the Arches C and D,to whoſe convixity if 
you apply a Rulc, the parallel Line is caſily 
drawn. 


H.. To raiſe 4 Ferpendiculzr upon 2 Line given, or $9 


crofs that Line at right Angles in a Point aſſigned, 
Suppoſe the point C in the Line A B were 


for the Perpendicular ; open the Com- | 
es to a convenient diſtance, and mark out the | 
ewo points E and F in the linc A B, then open» | 


ing chem ſomewhat wider, you may (by ſetting 
one. Foot in E and F feverally) deſcribe the two 
Arches cutring one another at the poine DD. from 


which if you draw a Line tothe point C, the 
work is done for the raiting of a Perpendicular ; | 


| 


— 


| 


bur if you be to croſs the lines at right Angles, | 


you may continue the line from D through C xt | 


plesſure. 

| Bur if theſaid line A B had been given to be 
61 vided in the preciſe middle, by another Line 
crofling it at right Angles,the way were to ſet one 
poing. 


1 
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them ) a line may be drawn, cutting the given 


IV. To let fa « Perpendicaler upon « given Line 


Geemetrical Problems. 7 


Point of the Compaſſes in A and B ſeverally, and Fig. 2 | 
having deſcribed two Arches above the line, in- AJ 
terſeing one another as at D,do the like below 

the line A B from the ſame poines, and with the - 
ſame extent of your Compaſles,then through the 
ſeveral interſeCtions ( a Rule being laid upon 


line exaRly in the middle at right Angles. 

Note, That when one point of your Com- 
paſſes ſtand in A,you may make both the Arches 
belonging to that Center above and below the 
line, and then removing the Compaſits co B, 
you may croſs them both. 


IH. To raiſe & Perpendicular at the End of 4 Line. 


Let O R be the line given, then to raiſe a Fig. 3+. 
Perpendicular at R, make five little equal dt- 
viſions. and taking tour of them with your Com- 
paſſes, {er one foot of your Compaſſes in R, and 
with the ather deſcribe the Arch P P; then eake 
ene diſtance from R to F, and placing one Foot 
in 3, with the other deſcribe the Arch BB, in- 
rerfeting the former in the point S 3 then ſhall 
the line S R ( being drawn by a ſtraight Rule ) 
ve a Perpendicular to the line Q R. 


from any Point aſſigned. 


Open your Compaſſes ſo as one Foot being ſee 
in the affrigned point the other may go clear over 
the line given, and thereby deſcribe an Arch 
cutting the line at two points ; then "7 


BY 
en —— 
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- half diſtance between thoſe two points be the 
int to which the Perpendicular may be drawn 
rom the- point aſſigned. Bur if you think 1t 
too much pains to find the point of half diſtagce 
by crial, you may help your ſelf by the ſecond 
Problem: For if you delcribe ewo Arches inter- 
ſeRing one another on the farther fide of the line 
from the aſſigned poinr, placing (ro that pur- 
poſe ) the Foot of your Cree firſt in one 
of the InterſeQions of the given line, and then 
in the other; you may by laying a Rule upon 
the aſſgned Point, and-the InterſeQion of the 
two Arches, draw a Perpendicular from the 
ſaid aſſigned Point, cutting the given Line at 
right Angles. | : 
Note, that all theſe Problems touching per- 
pendiculars, aim at no greater matrer, than 
what may be prrformed in a Mechanical way 
with exaQtneſs enough ( and much more neatly 
by avoiding unhandſome Pricks and Arches) by 
the help of a ſmall Square exaRtly made, (or for 
want thereof a Plate Quadrant, or broad Ruſte, 
having a right Angle and true Sides) for if,you 
apply one Leg of fuch a Square to any Liae, ſo 
as the Angle of the Square may touch the cnd of 
- the ſaid Line, or any other - Poine where the 
Perpendicular is to be raiſed, you may by the 
other Leg draw the Perpendicular. In like fort 
eo let fall a [pens rn from a point affigned 
you need only toapply oneLeg of theSquare to 
the Line, ſo as the other may touch (at the ſame 


time) the aſſigned point whence you may draw - 


the — by that- Leg that roucheth 
the Poiot: | 
LS 
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 Ifche Angle of your Square be a lietle blunt 
| either _— ill making or long ufing, you 
muſt allow for it when you apply it to the point 


ina Line. And when you are drawing a Per- 
pendicular, yuu muſt ſtop before you reach the 
given line, and thea by applying the Leg of 
your Square to that part of the perpendicular 
already drawn, fo as part of that Leg may paſs 
clearly over the given Line, you may draw the 
reſt of your perpendicular as exaQly as if the 
Angle had been true, The like courſe is to be 
taken when a line is to be crofled by another 
drawn quite through it at right Angles. 


V. An Angle being given, to make another equal to 
it, 


The Angle X A D being given, and a Line ©: 4 
drawn at pleaſure as is the loweſt from the 
point E;open your Compaſſes to any convenient 
diſtance, and ſerting one foot in A deſcribe the 
Arch B C. Then with the fame extent ſetting 
one foot in E, with the other deſcribe the Arch 
G H, long enough to equal or exceed the other. 
Then taking the diſtance B C between the 


points of your Compaſſes, ſet one in C3,and with 

the other mark the point H intheArch GH, 

chrough which pointH a linc beſng drawn from 

the point E,will make an Angle with the Line 

E G equal tothe Angle given. 2 
Note, when we ſpeak of the quantity of An- 


i gles, their equality, or uncquality, we never re- 


gard the length of the Lines; for if you ex- 
tend or contra them at pleaſure, the Aogle : 


Geometrical Problems, 


Fig. 5 


ſill the fame. Bur that is the greateſt Angle 
whoſe lines are fartheſt diſtant from'one another, 
at the ſame diſtance from-the Angular Point, or 
the place where its lines meet. 


VI. Any three Lines being given ( equal or uneqya!) 
ſo as no ene of them be longer than the other 1w9 
Jojned together 19 make g Triangle ef them. 


The Lines A, B, C, being given, ſet the line 
AfromD toE; then with your Compaſſes 
take the length of the Line B, and fetting one 
Foot in. D deſcribe the Arch P O. This bcing 
done, take with your Compaſſes the length of 
the line C, and ſerting one foot in E with the 0- 
ther croſs the former Arch at F, from-which In- 


> terſedtion drawing Lines by a Rule to D and E, 


Fig. 6 


the Triangle is finiſhed. - 

Note, that if all che Sides, or two of them, be 
equal, the method is the ſame; bur the labour 
lefs; becauſe we need not to take the ſame length 
twice over with the Compaſs. 


VII. Fo find the Perpendicular of the Triangle, in 
order to the meaſuring of it. 


_ Let the Line A B be accounted the Baſe, and 
from the Angle C let fall a perpendicular as was 
taught, Probl. 4. Upon that line at D, which is 
ready for taking off with Compaſſes and meaſu- 
ring on « Scale, of which hereafter in the Chap- 
ters of meaſuring the Content of Figures. 

But if we have no occaſion to draw the per- 
pendicular, but only to know the leng:h of it, 


( as 


” > oo aw wy 
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( as it moſt mogatly falls out {n meaſuring) no 
more is needful but to ſet one foor of the Com- 
paſſes 1n the Angular point C, and extend the 
other to'the Baſe A B, ſo as it may touch it, bur 
not go beyond it; then have we the perpendicu- 
lar between the points of the Compaſſes. 


VIIL. One Side being given, how to make 2 Square. 


The Line C D being given, raiſe a perpeadi- 
cular at C of the length (ar the leaſt ) of the 
given line; then taking the line C D between 
the feer of your Compaſſes, ſet it upon the per- 
pendicular from the Angular Point C' tro A: 
With the ſame diſtance ſetting one foot in D 
deſcribe the Arch O P. Laſtly, withthe ſame 
diſtance ( or extent ) ſet one foot in A, and 
with the other deſcribe the Arch croſſing the 
Arch O Pin N, from which incerſeion a line 
drawn by a Rule to A, and another to D, finiſh 
the Geometrical Square or Quadrant ACDN. 


IX. 'Tomke 4 long Square, the length and breath 
being given. 


This is ſo like the former, that a particular 
Figure is not neceſſary to' conceive of it, Sup- 
poſe each fide of the Square in the laſt Problem 
to confiit of 8-\mall equal parts, and you were 
to make a . Jong Square. whoſe length muſt be 
equal to a fide thereof, viz. $. and the bredth 
alf fo much given in a line thus 43 
hen when you haq drawn the line C D for the 
ength, and raifed the Perpendicular at C, 

you 


Fig. 7 


—_— 
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$ rig. 7. you muſt take the ſhorter Line given for the 
bredth, and ſer jt upon the Perpendicular from 
C upwards to a Point,which for diſtinttion we 
ſhall call che Point E, imagining it ſo marked : 
With the ſame extent of the Compaſſes deſcribe 
the Arch,placing (to that purpoſe) one foot in D. 
Laſtly, extending your Compaſſes tothe length of 
the line C D, tet one foot in E, and with the 
other croſs the Arch aforeſaid. Then a right 
Line drawn from that Interſefion ro E, and 
another from the ſame to D, complete the 
long Square. 


X. To make a Rbombaxe, the Sides being given. 


If the Angles be not limited diaw any oblique 
Angle at ievins, eicher Acute or Qbtuſe, as 
here the Angle B A C, which is Acure. Then 
let the Line O P be the length of a Side, which 
being taken with your Compaſſes, ſet it from 
the angular point A in hoth Lines ro D and E, 
in which wo points a foot of your Com- 
paſſes ſucceſſively wit altering thegfſ# viz. 
in D to deſcribe the Arch EF G, an E to 

" deſcribe the Arch H I, croſſing one another in 
the Point K, frem which, right lines drawn to 
D and E, finiſh the Rhombus D AE K. 

Note, if any Angle be given, toge: her with 
the Side.z ro limit the ſhape and conterit, begin 
with that, and proceed as before : For you muſt 
know, that to make a Rhambus ( or Rhom- 
boides) like to another for Figure, or equal 
to ic in Content, it is not Tufficicnt to have the 
ſame" Sides; for the more oblique the Angles 

| are, 


——_—_—— 


Geometrical Problenss. 


- 


the farther will the Rhombus differ from a 
2-e ( and the Rhomboides from a long 
re) and the leſs will be the Content. - Bur 
muſt have an Angle given, (which will pro- 
all rhe reſt) or elſe a Diagonal Line,which 
right Line paſſing chrough the Rhombus (oc 
omboides) , from one oppoſite Angleto ano- 
, and dividing the Figure into two equal 


n, I have ſhewed what ute is to be made 

If the latter, (7. e. a Diagonal) toge- 
with the length of the Sides, you may by 
p the length of the Sides with your Com- 
s, and ſetting a Foot in the ends of "the. 
zonal Line, make a Triangle on the one ſide 
e Diagoaal, by Probl. 6. aad then ano- 
on'the other fide by the ſame problem, the 
zonal being. a common Baſe to them both z 
his will give the Figure exactly. 


. To make 4 Rhombeides,, the Sides being given. 


reicher Angle nor Diagonal be given, 


2nto inthe laſt problem ) make any Angle 
Iventures as here ABC. Then ſuppoſing 
Lines given to be OP and Qs et the 
th of the longer upon the Line from B 
), and the ſhorter on the Line BAtoE. 
:3 wich the Compaſles extended from B to E 


h of the Line O P, ſerting one Foot in E 
the other deſcribe the Arch —_——" 
d the 


one Foot ia D and deſcribe the Arch F G.. + 
ewiſe, with che Compallcs extended: to the. * 


ngles. If the former (viz. an Angle) be ' 


if either of them be* limited, the caſe ie Fb. 9. 


14 
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F;. Io 


the former Arch at K, from which Interſection 
Lines drawn to D and E finith the Rhomboides. 


XII. Th make 4 Trapeyium, the Diagonal and Lines 
in order being given. 


Let the Line HL be the Diagonal of a 
Trapeziam,whoſe Sides are the LinesA,B,C,D; ©® 
the Side A being counted the firſt,as that which 
takes its beginning from the point H, and the 
i in the order as they are marked Alphabeti 
cally. 

Then with your Compaſſes ſet to the lenge 
of the Line A, place one Foot in H, and wir 
rhe other deſcribe the Arch EF. Next taki 
the length of the Line B, with the one Foot « 
your Compaſſes placed in L,with the other make 
the Arch G1 interſeRing the former at K.,from 
which Point of Interſeftion, Lines drawn te 
H and L make the Triangle H K L. thre 

Then with the extent of the Line C, ſer on: Ciſt 
of the Feet of ycur Compaſſes at L, and def Nt 
{cribe the Arch DP. Laſtly, ſerting them tf Li 
the length of the Line'D, and placing one Fog £2 
of your Compaſſes in H, with the other makyf © 
the Arch SR interſeRing the former at Q ; 
ſhall Lines drawn from Q.to L and H make uf £24 
the Triangle LQH, and finiſh the Trape than 
ziam HK L Q. | for | 

I could have been much briefer in this pr I by 
blem-by referring to the fixth ; but this dei 


of very great and frequent uſe, I defired to þ and 
very plain. and. 
| 


XI. 1 
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| — 
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« | XIII. To make & regular Polygon, otherwiſe called 

a regular multangular, or multilateral Figure, 
ef confiſting of many equal Sides and Angles, Viz. 
a bove foar apiece. 


Being ſatisfied w hat ſhall be the diſtance be- 
© tween the Center and every Angle, with that 
I diſtance deſcribe a Circle , which being equally 
divided into as many Parts, «s the Figure muſt 
have Angles (or Sides, for they are equal in 
number ) and Lines drawn from the Points of 
Divifton within the Circle from Point to Foinr, 
(ordinarily called Chords)the Polygon is fin:ſhed 
as in this Diagram. 


Jl of ſeyeri Sides, and as many Angles, be to be 
JF deſcribed, every Angle being deſigned ro be 
roll diftant from the Center A, ſeven Eighths, or 
three quarters and an half of an Inch ; with that 
oe diſtance deſcribe the Circle BCEDEFGH, 
eff which being divided into ſeven equal parts, and 
Lines drawn from Point to Point, the Hepta- 
Fen BCDEFG H will be thercia in- 
ciuded. 
I ſhall rather leave my unlearned Reader to 
Y fad out the Points of Diviſton by many cryals, 
than to puzzle him with the Cieometrical way 
for finding out Chords to that parpoſe; nor ſhall 
I bufie my ſelf. ro tell him at large how he may 
divide 360 by the number of kis Angles or Sides, 
and thea finding in his Quotient the Degrees 
and Parts belonging to every Diviſioa, ſet them 
readily out by aProtractor ,or(tor want —_ 
C 2 y 


Suppoſe an Heptagon, or multangular Figure Fg. 21 


F1, 12 


or Semid{ameter) will divide it into fix equ: 


—_ 
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by a Line of Chords ; for I ſuppoſe him yet is 
porant of ſuch things. | 

| ſha!l therefore on1v te!] him thus much : A 
Line drawn through the Circle at the Cent 


Civides it into two equal parts , which being 


croſſed in the Center dy another Line,the Circle 
will be parted into four equal Parrs er Qu 
drants, and thoſe by halving them into eight 
Parts. The extent of the Compaſſes where 
the Circle is drawn (uſually called the Radiu 


parts 3 two whereof muſt be a third part, anc 
half of one a twelfth part 3 and theſe {t{]] eaſily 
capable of farther Diviſton. 


XIV. Heving the Sides cf the Triangles whereof it 
conſifteth, orderly given, to make an irregular 
multergler, or multilateral Figure, 


This will be more fully handled hereafrer, 


whea I come to ſhew the method of drawing 


plors of Ground : In the interim 1 will give you 
2 ——_— of an irregular Pentegon. 
aving the Lines of three Triangles given, 
(which by a Rule hereafter to be mentioned are 
neceffary to make up a five fided Figure) lay 
down the greateſt of the firſt, viz. 20, from A 
to B for a Baſe, and by Preb!. 6. makea T rian- 
- of it and the other Lines 16 and xo. viz. the 
riangle AB Q. | 
Seconadly,you find by the number 1o over the 
firſt Line of the ſecond Triangle thar it is the 
common Baſe to them both, and therefore by 
the ſame Probl. 6. make the Triargle A BP ot 
the Lines zo, 14, 18. Laſtly, 


— — 
. * >. 
. 


P Right- lined Figures, + a 


Laſtly, finding the Baſe of the third Tri- Fi. 12 + 
angle to be the ſame,with 18, one of rhe Sides 
of che ſecond, make the Triangle P B Q of 
the Lines 18, 11, 12 : Sois the quiaquangular 
Figure finiſhed. ' 

How everyLine is to be found in its due order 
in t21s or any other fort of multangularFigures, 
ſo as ro give a true and exact} accours, not only 
of the {ſuperficial Concent, bur alſo of the Figure 
ju (or ſhape) aad ſituation, is to be raughc here- 
atrer in the DoCtrine and Practice of protra- 


(tion. 


—_— 


GHAF,. UL. 


How to find the Superficial Content of any 
Right-lined Figure, the Lines being 


rn, given, 


Ng | 
2 S a Foundation to what. I ſhall ſay upon 
n, this Subject, there are ſome few Geome- 
«| trical rinciples er T heorems out of Exclid and 
yi Kam, which I defice may be remembred ; and 


4 | becauſe underſtanding is a mighty heip ro me- 
mory, I defiga for my Country Reader a kind of 
ocular Demonſtration , which though not fo 
{tri and artificial asthat which is-to be found . 
in the Commentators upon Euclid in the quoted 
places, will de more ſerviceable to him,becaule . 


E 

© : 

- | more cafily underſtood, 
. | Cc} ; * Theor. 2. 


Right lined Figures. 


Fi. 13 


Theor. 7. Every Parallellggram being of the ſame 
length with the Baje of 4 Triangle, and of the 
(ſame beight with the Perpendicular of thas Trian- 
gle, & double t&ir, Euclid 41. 1. 


Here are two equal Oblongs or long Squares, 
ABCD and BE FC, and withia them two 
Triangles inſcribed,whoſe Baſes are ot the' ſame 
length , and their Perpendiculars ( O ÞP and 
Q R) of the ſame height with che Obloogs, 
Now each of theſe Triangles being parted into 
ewo Right-angled Triangles by their Perpendi- 
culars , then it is plain ro the Eye (and from 
the nature of Diagonals, which ever divide a 
Paralle]logram into equal parts) that. che two 
new Triangles O Þ D and O Þ C,which make 
up the firſt of the given Triangles, are equal to 
the Triangles D A QOand O B C,which make 
up the remainder of the Parallellogram 
ABCD. Therefore that Parallcllogram : 
double ro that Taiangle,which was ro be demon- 
rated. 

Ia like manner it is evident, that the Paral- 
tellogram BEEF C is double to the Triangle 
pom becauſe CRQ is equal :0-B QC, and 
QRF is cqualto QE F. | 


T heor. 2. All Triangles baving the ſame Baſe, end 
bin berween the ſame Parallels, are equal, Eur 
CIC 37. Z. 


So in our laſt Diagram, the ewo given Tci- 
aogles haying Baſes of the ſame length, and 


lying 


© — 
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lying berween the ſame parallels, are evident= 
mef| |y equa], beeauſe they are demonſtrated to con» 
be tain each of them rhe exat half of che Parallel- 
n-$lograms, wherein they are inſcribed; and che 
Paralle!lograms being c<qual, their halves muſt 
de muy Tp. 


volf Theor. 3. The Sides of a Triangulate (that is, one 
nel that bath foity or more Sides ) are ever two more 
vdil than the Triangles of which it s made. Ram. 
oc, lib. ro. prop. 2. 


li-f This is plain by inſpeRion, if you view again F:.1o, 
"af the Figures of the Trapezium aud irregular 12. 

\ af Pentagon, in the x21h and 14th Problems of the 

a oN iccond Chapter. 


rofl Theſe Fheorems being allowed to be ſound 
ke (as nothing more certain) theDc&rine concern= 
mY icg the Superficial Content of Right-lined Fi- 
= might be reduced to a narrow compaſs ;. 
or he that knowerh how to husband theſe three 
Theorems, may eaſily cake up theſe Corollariey, 
ordine inver(o. | 
t. Any quadrangular Figure (regular or irre- 
gular) may by a- Diagonal be parted into two 
Triangles 3 any five-fided Figure by two Diago- 
rals iato three Triangles; and- ſix-hided-Figures 
endÞj iaro foar by three Diagonals, &'c. by Theor. 3. 
ul 2. 'T is no matter of what ſhape the Triangle 
is, aStothe rule for meaſuring, for whether Kt 
be Right-angled, Acute-angled, or Obtuſe- 
ri-Y angled, avd whether it have three, two, or 
nd ao Lines equal ; 'tis only the length of the gs 
an 


nd 


—_— 
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and height of che Perpendicular, that is conſi- 
derable, by Theor. 2. J 
3. Thecrue meaſure or content of any Tri-fj * 
| © angle; whether alone, or as part of any trian- 
gulare Figure ot 4, F, 6, or more Sides ( anda, 
conſequently of the whole Figure, by ſumming 
up the content of all the ſeveral T r:aogles) 15 
tound by mu/tiplyirg the whole Beſe of the Tri- 
angie by hulf the Perfendicuizr, or the whole Perf 
perdicular by balf th? Baſe; which Veing a Rule 
of ſuch infinite uſe in ſurve\ing, 1 defire it may 
. beremembred ; and that it may be underſtocd,l 
ſhall give you a plain Example. 
Fig. 6 Suppoſe A B the Batt of the Triangle, be- 
longing to the fevent Problem of 
44 20 the toregoing Chapter, to be 44, 
10 22 ard the Perpendicular wy - be 
7 — =” 20: Whether you muktply 4; 
45% ** the wholebaſe by 10 the half © 
==. the Perpendicular, or 20 the 
449 whole Perpendicular by 2: 7 
"= half Baſe, the product gives the 
Content 440; as ishere apparenr. . 

Having thus givena general method how all 
Righr lined Figures may be reduced ro Trian 
gles, and ſo their Coment - found-out ; I might 
paſs ro the next Head concerning Inſtruments, 
and their uſe ; bur becauſe there are nearer ways 
in. meafuring particular kinds of triangulat 
Figures proper to thoſe kinds. I ſhall brief 

\ rouch them. * 


L.-T 


—_—_— 
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Mule ply the length by the bredth, the pro- 
fn dud gives the Area or Contene, INM 


b, 17 Inches length, 
ri : _17 Inches bredth. 
uieQErample of a Square 19 
= als. 
al 289 Square Inches, 
be- 

25 Feet long, 
[2 13 Feet broad. 
« &xample of an Oblong J 75 

25 

be 325 Square Feet. 


hel. To find the Area or Content in Meaſure of « 
' Abombas. 


Let fall a perpendicular from one of the ob- 
uſe Angles upon the oppoſite fide ; that fide 
nultiplicd by te perpendicular, gives the Aree. 


20 Yards the Side. 
__14 Yards the Perpendicular. 
8g 
20 


$0 Squ are Yards. 
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I. To fond the Contents of a Square, or long Square. 


Right: lined Figures. 
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—— 


TILL. To find tbe Area of « Rhomboides. wh 


Divide it into two Triangles by a Diago 
drawn between either pair of rhe oppoſite Ar 
gles, (as ſuppoſe the _} then trom eithe 
of the other Angles (tor inſtanc*, the Obruſ, 
Jet fall a perpendicular upon that Diagonal 
then ſhall thar Diagonal, being multiplied þ 
that perpendicular, give the Ares. 


Example. 


to Rods the Diagonal. 
_5 Rodsthe Perpeadicular, 


95 Square Rods the Contenr. pe 
IV.-Fofind the Content of « Traper ium. 


8 

Divide it by a Diagonal into two parts frodhs ,, 
leto Angle ; TC Ch. 2, ft. 1She 
is divided by the Diagonal H L , then from then 
other ewo Angles (which in that Figure a 
marked with K aod Q) let fall- Perpendicu 
upon the Diagonal, half the Sum of thoſe P 
pendiculars being multiplied by the Diagor 
( or common Bale ) - gives the Superficial C 


g þ 
07 
L 


te nr, 


Example. 


Suppoſe in the Trapezium before mentione - 
the Diagonal is 33, the Perpendicular from. 
I 


Righr-lined Figurer, ; 


52al Content is thus computed : 


0 13 Chains the firſt Perpendicular, 
- 15 The ſecord Perpendicular 
" » 28 The Sum of beth Petpendicalars. 
I & 14 Their half Sum. 
33 The Diagonal. 
42 ; 


42 
26z Square Chains the Area. 


', To find the Content of «4 regular Polygonidl, 
or multangulzr Figure, otherwiſe called mutti- 
lateral. 


Draw a Line from the Center to the middle 
oldfany Side ; half of the Perimecer (or of all 
1 She Sides) being multiplied by that Line before+- 
Þ nentioned, gives the Conrear. 


VT. To find the Content of an irregular Polygon, 
i or many ſided Figure. - 
Divide it into Trapezia's and T riangles by 
Diagonals, then find their Contene ſeverally, 
nd fum up all togerher ; whigh that you may 
dezter apprehend, 
Suppoſe the - Polygon belonging <0 the laſt 


2, and thatfromQ rs, the Ares or Superti- Fj. 19 


MÞ.oblem ofthe ſecond Chapter were given with f'- 1: 


q ut che Diagoraals A B and BP; then by draw- 
- 0g 


Rzghi-lined Figures, 


OO — OO — 


Fi. 1: | ing thoſe Diagonals, the Figure is divided int 
three Triangles, whereot two being upon the 
ſame Baſe A B make upa Trapezium, whoſe 
Content may be found, juſt in the ſame manner 
as Was taught evea now in the fourth Rul 
having f the perpendiculars from Q and | 
falling upon the Line A B. Thea there remain 
the Triangle BQP, whoſe Content may | 
found by the general Rule concerning T riac 
gles, having found the perpendicular fallir 
from Q on the Line BP; and then having add 
the Content of that Trjangle co the Content « 
the Trapezium, you haye the Arez of the whok 
polygonial Figure. 

BI Bur now methinks I ſee ( as ir were ) m 
Country Student ſcratching his Head, and wi 
ing for an opportunity to propound two doubt 
ro me. 

L Why I called the Numbers correſponder 
to my Lines by divers deaominartions,as Inche: 
Feet, Ya'ds, Rods ; and ſometimes by none a 
all bur propoundieg che Numbers abſtraQly. 

2. How I came to know how many ot_thoſs 
Meaſures ( whatever they be )) are repreſentec 
by the Lines given, and perpendiculars found. : 

To the former I aoſwer,] am nor yet teaching 
how to meafure Lines (rhat work is preſent] 
to follow) but what Lines of Figures are to be 
meaſured, and the meaſures ot thoſe Lin 
being knowa ( or ſuppoſed ) how the Courent 
upon thoſe rea] (or ſuppoſed) Grounds may b 
found, and to this purpoſe I might call the 
Numbers repreſented by the Lines, Inches, Feer, 
Yards , or any other Meaſures, at pleaſure , 

pro- 


HEHE; 
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Right-lined Figures, 25 
provided I called the Squares, ro which the Ares 
| is equal, by the ſame names; for an Inch in 
4 length bears the ſame proporrion to a ſquare Inch 
«fl ( baviag length and bredth ) that a Mile in 
leogrh bears to a ſquare Mile. For this reaſon 
*1 profeſs not in the Title of chis Chapter to 
Y teach how to meaſure Figures , (much le& how - 
co meaſure the Lines of ſuch Figures). but how 
to find the Content, the Lines being glven. 
And then totake away the ſecond doubt,know 
A that the Numbers repreſented by the Lines , 
of were either given by thoſe Learned Artiſts from + 
A whom I borrowed the Figures, or ſuppoſed by 
my ſelf as grounds to go upon (as {n ſuch caſes 
is ordinary) or, laftly, found out to be agreeable 
thereto by ſome Scale of fmall ” a5 parts , 
A which he is yet ſuppoſed ignoranc of, But now 
I am going to ſhew him the nature and uſe of 
two or three plain and cheap Inſtruments, by 
e:Fthe help whereof he may with much exaQneſs, 
zl 1. Meaſure the length of any Lines bounding 
Right-lined Figures upon the ground. 2, Draw 
Lines and res npon paper proportionable 
Ee Ennfet 
. Yupon per- e rrue 
ne rn oh Es 
ro e to thoſe onthe. 
: aq eafie to be obtained. And withal, 
| intend to give him fuch farther Inſtruftions 
nt and Cautions for the application of the general 
veff and more particular Rules of this Chapter to 
h:I his pecullar-uſe, as w{ll render them (eſpecially 
<r,[ ſome of them_) fingularly advantagious. 
by. y | 
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Chains, Compaſſes, and Scales, 


C H A P. IV, wi 

If 

"Concerning Chains, Compaſſes, and Scales an 
6. 


I. A mongſt the many ſorts of Chains uſed far be 
meaſuring Land, three are moſt famou c 
the Names of their Inventors, Mr.Ra:b *** 
' borne, Mr, Gunter, and Mr. Wing, all of ther 
Ingenlouſly divided, and uſeful in thelr kind 
but my brevity wlll give me leave only tod 
ſcribe one, and that fhall be Mr. Gunter's, beir 
moſt jn uſe, and eafie to be procured. 
| This Chain contains in length four Statutey ** 
Poles or Perches, each Perch containiog 1 * 
Feet and a half, or 5 Yaids and a half; @ ** 
chat the whole Chain is 66 Feet, or 22 Yar 


his whole Chain is divided into 100 equ 
parts or Links, whereof 25 are a juſt Pole c 
Ferch ; and for ready counting, there is uſua 
a remarkable diſtintion by ſome Plate or 
Ring ar the end of every 25 Links, but cſpeci 
ally at che preciſe middle of the Chain, whic 
ſhould differ from the reſt in greatneſs and coc 
ſpicuonſneſs.8 Alſo at the end of every ten 
Link 'tisuſaa! to hang a ſmall Curtain-Ring 
and if there be at every five Links end a piece 
Wire made like the bow of a Link; with 
lirtle ſhank an Inch or leſs loag, (or ſome ſud} ©* 
ciftiaQioo) *cls ſtill betcer. | 
_ When you are to meaſure any Line by thi En 
Chain, you need to regard no other Denoml{ ? 


- 
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nation but only Chains and Links, ſet down 
with a prick of your. pen betwixe them, e. g. 
If you found. the fide of a Cloſe ro be 6 Chains 


Þ and 35 Links long , it is thus to be put down 


6. 3t 
Bur if the Links be under 10, a Cypher muſt 
be prefixed; ſo 7 Chains 9 Links muſt be thus 
ſer, 7 , O09. - 

Inthe uſing of this (or indeed of any) Chain, 
care muſt be taken, both to go ſtrait, and to 
keep a true account; for which purpoſe, ir is 
ood that he which-goeth before carry in his 

nd a bundle of Rods, to ſtick down one at the 
end of theChain which leads, having firſt ſtretched 
it well, and that he which follows do not only 
gather up the Rods ro keep the Accompr, bur 


alſo at every remove,” mark whether he ſee the. 


Leader direRtly between his Eye and the 


or other Mark he aims to meaſure to; hit 


neetbe, call to the Leader to move towards the 
right or left hand, till .he ſee him in adirect 
Line to it. ; 

IF. Compaſſes are ſo well known, that I need 
not deſcribe them ; only they ſhould be of Braſs, 
with Steel Points ſmall and neatly wrought,nine 
or ren Inches long from the Joint to-the points, 
turning:ſo truly upon the Rivet that-chey may 
be eafily opened ; and yet ſtand fo firmly, that 
an Arch orCircle may be without their ſhrinking 
deſcribed upon a large Radine. - 

For the form, I would commend above all, 


thoſe that have large Bows, ſo contrived, that 


dy preſſing them with the hinder part of the 
Hand,they will gently _—_ by che Thamb 
; "i an 


= 
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and fourth Finger be . put together (as others 
will) fo that they are manageable by one hand, 
which is a great convenience for one that at the 


ſame time hould hold his Rule with Scales in 


the other. ; 
Theſe might alſo be contrived with a Screw 


to take our one of the points, to place- in the 


room (upon occaſion) a Black-Lead pen,or any 
pen ro draw Circles, with either black or orher- 
wile coloured. ' 
And for aMan that would be anArtiſt indeed, 
it were convenient he were furniſhed with divi- 
ding Wmpaſſes, beam Compaſſes, and trian- 
gular ones, for ſeyerat uſes not here robe men» 
tioned ; but a Conntry Surveyor may make a 
=_ ſhift wich fuch a plain pair as I firſt deſcri- 
; which Mr. yan, over agaioſt the Kells jn: 
Chancer-lene, will help him to, with the Chaia; 
and Scales; fora ſmall matter... - 122 Ge) 
HI. Scates are certain Lines divided inte equal 
Irts, apon plates or broad Rules of Braſs or: 
x, and rhey arc of ewo ſorts, «. Plain ; 3. 
Diagonal. | | 
rt. Plain Scales are made up of two ſmall 
Lines parallel ro one another ar a little diſtance, 
and theſe are divided imo great equal parts, 
which figvifie Tens, and are noted 10, 20, 30, 
40, 50, We. according to the length of - the 


ines. 
They may be of any convenient length, but 


theſe grear divifions are ſeldom more than In- 
ches, or leſs thamghird parts a piece. 
Again, one of the grear Diviſions (or parts) 
Is ſubdivided into ten equa] parts by ſhorr X car, 
whereo 
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whereof that in the middle ſtanding for x is . 
longer than the reſt. 
he | According to the Numbers of theſe little - *. 
1a parts contained in an Inch, the Scale is named 

A Scale of 10, 11, 12, 16, 20, 24, 30, SC. Man p; -» . 
w Finch. That ſhort one which I give you the . '- * ? 
1e' Figure of at Ais of 10 in an Inch, ſo noted at 
yy the top, according as is uſual upon Rules, and 
r- © Indices of plain Tables. - The Line marked O 
Q, ſeparates Unires and Ter.s ;\ Unites being 
taken upward from that Line, and Tens down- 
ward ; mixt Numbers both ways. | 


tf 


As 'for Example. , 


7 is the” extent of the Compaſſes upon the . + 
Scale A from the Line OQ ro K; 30 is their ' 
extent from the Line-ſo marked to O Q; and : 

27. is their extent from the Line z0,tothe ſhort 
Line K aforeſaid. | 

Here note, that you muſt not expeCt to find 
the Letters O Q or K upon the Scales which - 
you buy,. being only marks uſed at pleaſure, ro 
make my meaning plain; and likewiſe that this . 
Scale of 10:in an Inch, and others that are ſmal- 
ler (all being compoſed after the ſame "og 
are uſually made for more convenient uſe, ſo 
long as to contain nine or ten (the more the 
_ of the great Diviſions, ſignifying T ens ; 
though the Figure at A beiog defigned'tor no 
other uſe than to help your conceptions, extends þ. 
but a little beyond 3o,chat lengrh being (ufficient| 
for my purpoſe iq this place... 


D '3 : Theſe. QC 
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x Theſe plain Scales » Eſpecially the ſmaller 
_ "+. Corts of them (ſuch as 24 _ in an Inch) are 


yery proper for drawing Figures upon paper 
ni the Numbers repreſeated by the Lines 
are not above 1oo (for then eyery Diviſion 
may be counted as it is upon the Scale) or above 
upon a long Scale. 

Alſo in the ſurveying of Foreſts , Chaſes, 
and great Commons, where the Lines are vaſtly 
long, and the miſtake of a few Links (yea, of 
half a Pole ) is not confiderable, they may be 
convenlently uſed , accounting the Tens and 
Unites to fignifie fo many whole Chains, and ſc 
eſtimating the parts of a Chain wich the Com- 
paſſes upon the {mall Diviſions,which a ſagacious 
Man may. do very near upon oae of the larger 
Scales. Bur it were much better,in my opinies, 
for ordinary meaſuring, if the grand Diviſtons 
01 the Scale were two Inches a piece, as I have 
one upon the Index of my plain Table) for 
then the ſmaller Dtvifions being of five in an 
Inch, would beſo large as to be ſubdivided into 
fve apiece, which repreſents 2o Links; and 
rhen the half of one of choſe ſmaller Diviſions 
Hegnifying 10 Lioks, and the quarter 5, a very 
ordinary judgment may come very near to the 
truth by eſtimation. 

2, Butthe Diagonal Scale is ſo well known to 
every Mathematical Inſtrument-maker, ſo eafie 
to be procured, and every-ways ſo fitted to Gun- 
zer's Chain, and our Countrymaa's uſe, that 1 
cannot but highly commend it. | 

Ocſtheſe Diagonal Seales,there are two ſorts, 
the QId and New. _ 

P 
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By the Old one, 1 mean ſuch as is to: be Fig. r4 


found In Mr. Leybourn's Book, whereof I ſhall 
preſent you with a fragment, with ſuch a deſcri- 
_ as may enable you to underſtand the 
whole. 

1. It is made (as appears by the Figure B) 
upon eleven paralle] Lines equidiſtanc, ſo as to: 
include ten equa] ſpaces, which are all cut at 
right Angles by. Tran(yerſe Lines diviging them 
a!l into fqur equal part *.. 2,4 of 

2. One of theſe Tranſverſe Lines (viz: P R) 
where it touicherh the firſt and laſt Lines, ſepa- 
rates between the Hundreds (or CY 
and the Tens, (repreſenting 10 Links apiece 
the Chains being numbred downwards on the lett 
hand from P only to 3, but on the Inſtrument 
ie ſelf they may goon tog or 10, (the Rule 
being a Foar long) but the Tens (or Decads) 
upward trom-P to 10. 

3. From the Points of Diviſion into Tens 
upon the firſt Line vegioning at P, tothe like 
Points beginning at R in the laſt Line, are-nine 
Diagonal Lines drawn, the firſt beginning at P, 
and ending at the firft Divifion above R. The 
ſecond beginning at the firff Diviſion above P, 
and ending at the ſecond above R. In a word, 
they are all drawn from one Diviſion leſs fromP, 
to one more from R; by which it comes to paſs, 
that every Diagonal, by that time it hath paſſed 
from the firſt Line to the eleventh is a whole 
tenth part of an Inch (which anſwers-ro ten 
Links of the Chain,) farther diſtant from the 
Line P R, than at thy Point upon the firſt Line 
whence it was drawn. 

4. Every: 


nn 
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4+ Every one of theſe Diagonals is divided 
into tea equal parts by the long parglle] Lines 
running through the whole Scale, and numbred 
on the top from x to 9. + Whereby it is evi- 
dent, that the InterſeQion of any of the nine 
parallel Lines that are numbred at the Eead with 
any Diagonal, muſt be farther diſtant from the 
Line PR, than the InterſeRtion of the Line 
next before jt with the ſams Diagonal by 
(4of , {rharis, by, f , which anſwereth: 
toa Gogle Link of your Chain. ; 
From what hath been ſaid, and inſpetion of hi 
the Figure B, theſe things plainly follow ,which he 
as ſo many clear inſtances will help you to under- 
ſtand ir fully. | = 
1; The diſtance from P R to the ſecond Di- Þr 
viton below it anſwereth-to two Chains. | 
2. Thediſtance from PR to the- eighth Divi- 
fion upward being taken (with Compaſſes)upon 
the firſt Lice of the eleven from © to 8,anſwer- 
eth to 80 Links. | 
3. Conſequently the exrent of the Compaſſes 


from the ſecond grand Diviſion below P to the 


eighth of the leſs Diviſions upward, is propor- 
tiogable tro 2 Chains 8o Links. 

4. The diſtance fromP R tothe firſt Diago- 
nal being- raken. upon the parallel Line noted 
with 9 above anſwereth to 9 Links : Where 
note, that the firſt Diagonal is not that which is 
noted wirh 1, bur that which is drawn from the 
point P. 

5. The diſtance upon the fame Line from PR 
tothe Dia; onal that is mgrked with 7, is anſwe- 
rable to 79 Links. (The ; 


e \ 
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6. The extent of the Compaſſes from the Fj. 34 
dtrom of the Figure B upon the ſame Lineto 
e ſame Diagonal, anſwereth to 3 Chains 79 


inks. 
Briefly whole Chains may (by Analogy) be 
:;  noks upon any Line from Þ R to the grand 
ivifon noted with the given Number, Decads 
one, or Chains and Decads upon the firſt Line . 
{ the eleven where the Diegonals begia. Links 
h Ylone, Decads wich Links, and Chains and De- 
ads wich Links, always upon chat Line upon 
hich the number of odd Links ſtands at the 
ad of the Scale. | 
And know, that theſe DireQions ( mutats "EO 
wendis;) will as well fir, if half an Inch be 
aly allowed for a Chain, and conſequently all 
te Dizgonals drawn within that extent, as it is 
* Wſual (and very commodious for longer Lines 
pon the other end of the ſame Rule, the g 
Jivifions for Chains golng the contray way, 
| noted with Numeral Figures in order. Te 
good therefore when you furniſh your felf 
ith Scales, to have Diagonal Scales of both 
" Pimenſions on the fore-ſide of yeur Rule ; and 
pon the back-fide many plain Scales of equal 
arts, with a Line of Chords; all which you may 
ave (by enquiring only for the Scales deſcribed 
n Mr. Leybourn's Book) of Mr. #5 aforeſaid, 
$ likewiſe all other Mathematical Toftruments. 
Having been ſo large for my plain Country- 
nan's Cake, I ſhall not proceed te the deſcription 
ff the new Diagonal Scale, of which you ma 
Have the Figure and Deſcription in Mr. 7; 
Book : For though it be an excellent good one, 
#1 25 
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Fi. 14 s$ | know by experience; Mr. Hejes having 
( at my defire ) furniſhed my noble Friend . 
Charles Hog bton with an artificial one of that ſon" 
when I had the honour of affiſting him in Mai 
thematica] Studies) yet becauſe 'ris pretty coſt 
(if well made ) , and that before deſcribed willf 
very wejl anſwer its end, I ſhall at preſent 
no more ot it, 
Bur myReader may perhaps objeC ro me;th 
though I have inſtructed him how he may mak 
a Line of an exaR length, to anſwer to ar 
number of Chains and Links (given or foundHy: 
by meaſure) upon the Diagonal Scafes : I han | 
not yet ſhewed him how to meaſure a Line (ll © 
ſuppoſe a Perpendicular ) whoſe length is u 
known, uponthem. = 
To give him therefore all ſatisfaftion (thoug, 
what I have writ already,might help him to fin. 
this our) ler us f that in fome- Fig 
made according to the Diagonal Stale! B of 1 
in an loch, we meet in meaſmring with an” ud. 
known Perpendicular equal to the Line in a. 
Margin. Taking it berween the Points of ml. 
Compaſſes,I firſt try wherher it be even Chain, 
and finding upon the firſt view thar ic is not, 
make a fecondrrial; whether it will prove tot 
even Decads, or Tens of Links; ro which x 
poſe I fer one Foot at 3 Chains in the bottom 
my Scale inthe firſt Line where the Diagor 
begin, and the other Foot reſts in the ſame li 
betwixt 6 and 73 whereby I am aſſured 
the odd Links above 3 Chains are moret\ an 6: 
and Jeſs than 70. And to find how many abovgf © 
6D, I remove the Compaſſes from my 
paran 


>" 
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1 in order, till one Foot in the lowelt Fj. 14 
ze reſting in the end of a parallel, the other 
"will touch ſome Diagonal at the InterſeQion 
zith that line which falls out to be at L and 
in the line marked with 9, ſhewing the whole 
" Mlige, being meaſured by that Scale, to ſignitic 
BY; Chaias and 67 Links. 


—_— 


CHAF.: V. 


How to coſt up the Content of a Figure,the 
Lines being given in Chain; and Links. 


$1qoving deſcribed theſe plain Inſtruments , 

and in ſome meaſure ſhewed the uſe of them 

"Mi ſeverals, ic were very proper in the next place 

"IM teach their joynr uſe ja meaſuring and pro- 

ting 3 but becauſe I would have my young 

Surveyor, before I take him into a Cloſe, able 

o perform his whole work together,l incend ro 

ſhew him, 1. How he ought ro make his Com- 

tations ; 2. The Grounds or Principles that 
vill juſtific him in ſo doing. 

For the firſt, rake theſe Rules: 

1. Put down. your length and bredth of 
Squares and Oblongs, and your Baſe 1nd half 
Perpendicular of T riangles dire&ly under one 

1; aother, expreſſed by chains and . links with a 
prick betwixt them, as was taughe before , 


Chep. 4. 
Y 2. If the odd links were under ten, put a 
"Cypher before the numeral Figure —_ 

them, 


— am er Pony, _.. 


—- 7 


o "oa he ATA ones, =. 


woe. £ 
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them, (as there alſo was ſhewed} ard if « 
be no odd links, but all even chalns, -put' 
Cyphers after che prick. % 

3. Mulciply length by bredth, and Baſe 
the halt Perpendicular, according to the Ru 
for finding the Content of Figures, Chep. 3. 

4. From their Produ& cur 6ff 5 Figures ( 
coun-iug Cyphers for ſuch) reckoned from t 

hand backward, with a daſh of your Pe 
ſo ſhall thoſe to the left hand fignifie Acres. 

5. If thoſe five cut off were not all Cypher 
multiply them by 4, and cutting off five tow 
the right hand again, the reft will be Roods 


arters. 

6. If amongſt theſe five Figures towards t 
right hand that were cut off at the ſecond Mu 
plication there be any Figures beſides Cypher 
multiply all the five by 40, and cutting off & 
again by a daſh of your Pen, thoſe on the-le 
hand fignifie ſquare Perches, Poles, or Root 

A few Examples will make all plain. 


Queſt. r. het is the content of « Square, wt 
Sides are every one of them 7 Chazns, Os Lank , 


_—_ n.25 

Bredth 7.25 
3625 
1450 


_5075 
Slz5625 
mes 
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glz5625 


——< 
(7 

0 
Ty 
oy 
Q 
[0] 


( Hooooo 


Anſw. 5 Acres, 1 Rood, and r Perch, a5 
$ ere appears. 


Weſt. *l In 4 long $quare, whoſe length % 14 
Chains, and the bredth 6 Chains 5 Links, what i 
contained ? | 


$iu) 


Length 14.00 
th &6.oy 
7000 

$4000 
——— 
$]47000 
4 
g? Dn — — 
c 118 $000 
40 
— C*0——— — 

* 35'/20000 
—— —o— 


; 
i} 


faſw. $8 Acres, 1 Rood, and 35 Perches, 
as the Work makes itevident. 


(62 .* E Queſt. 
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Queſt. 3. In « Triangle, whoſe Beſe & -3 Chains, 
and balf the Perpendicular 9$ Links, what i 
the Content ? 


The Baſe 3.co 
Half Ferpend. 0.98 


2400 

2700 
[29400 
4 


1117600 
40 


7104000 


Anſw. © Acres, 1 Rood, 7 Perches, as here 
is plain. . 


There be other ways of Computation by 
Scales, Tables, &c. but that this is ſound and 
demonſtrative, I come now to ſhew by theſe 
following Steps. 

x. [tis evident, that in this way of Multj- 
plication the ProduR is ſquare Links; for every 
Chain being 100 Links, it is all one co multiply 
7.25 by 7.25, or 725 by 725 without pricks, 
for the pricks ſignifie ſomething as to Concepti- 
ons but nothing at a!l in Qperation. The Pro- 
dudt therefore of the firt Example was really 
5258525 Links. 

2. Every Chain being 4 Perches long, it 
follows, that 5 Chains ( or 2o Perches ) jn 

| length , 
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length, and 2 Chains (or 8 Perches) in bredth, 
make an Acre, or 160 ſquare Perches ; for 20 
being multiplied by 8, gives 160. | 
From hence it plainly followeth farther, 
that there are exaitly 100000 ſquare Links in an 
Acre; fer 5 Chains multiplied by 2, -is the 
ſame with 5oo Links by zoo, which makes 
100000, And he deſerveth not the name of an 
Arithmetician that 15 ignorant of this old plain 
Rule, When the Deviſor conſiſts of 1 and Cyphers, 
(4 10, 100, 1000, 10000, 100000, &c.) cut off 
from the right band ſo many Figures of the Dividend 
as the Deviſor hath Cyphers, accounting 1hem the 
Remain ; ſo ſhaK the reft on the left fide be the Quo- 
tient. 'It is plain then that 525625 ſquare Links 


*make 5 Acres, and 25625 ſquare Links over. 


Thus I have made ir clearto a very ordinary 
capacity, that as far as concern Acres, the 
Rules for Computation are good. - Now for 
Roods and Perches, though I might rurn off 
my Reader with that*known Rule in Decimal 
Arithmetick : Multiplying Decimal Fraftions by 
known Parts, gives thoſe known Parts in Integers , 
due regard being bad ts the ſeparation. I ſhall pro- 
ceed in my plain way thus: It 25625 ſquare 
Links, which remain aboye an Acre, do conrain 
any quarter or quarters'of an Acre ; then it they 
be multiplaed by 4, and divided by 100000, 
(that is, five cut off from the ProduR) they 
will contain fo many Acres as now they do quar- 
ters ( or Roods ), for any number of quarters 
multiplied by 4, muſt needs produce the like 
number of Unites or Integers, and the Diviſion 
doth only reduce them =_ the right denomina- 

z tion, 
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tion. Now 25625 being multiplied by 4, and 
five Figures being cut off from the produt, the 
reſule is; 102500, that isan Acre and above; "2! 
which ſhews it was above a quarter before ie *M 
was mulciplied by 4. be 
-. And to find how much, (that is, how many” 
quare Perches are contained in this laſt remain- 9*< 
der) you muſt conſider this 2500,not as ſquare! 
Links remaining avove the Rood or Quarter, *"1 
bur as fourth parts or quarters of ſquare Links ;I| '*c 
or { which isallone )) as the true number of 
ſquare Links multiplied by 4, and conſequently | © 
.deing multiplied by 40,(the tourth part of ſquare 
Perches in an Acre) it muſt as ofren contain 
1200000 {quare Links (or an Acre)as the quarter 
of this number 2500, . viz. 625 , fignifying if 
fquare Links, containing ſquare Perches; and 
ſoit doth,for 100000 divided by 160 (the nun» 
ber of Perches ia an Acre) gives 625 as anſwer- 
adle to x Pecch; and z500 multiplied by 40, fl 
gives 100000 , Or 1 Acre; the five Cyphers be- HK 


ng cur off as here js manifeſt. a 
2500 160) 100000 (625 P 
49 969 | -" 
| ——_—_—— e—_— 
11 00000 409: 4 
ap 320 as1 
ry 
F 
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B. ſur 


-—— —— — 


(*) 


To meaſure a Cloſe, &tc. 


41 


| Some may perhaps wonder, that in ſo ſmall 
aManval I ſpend ſo many wordsabout ſuch ordi- - 
-F nary things,as in this and the laſt Chapter ; but [ 


am moſt atraid.JeſtI ſhall not for all my plainnefs 
be ſufficiently underſtood by ſuch as I purpoſely 
write for, in things of ſuch neceſſary ard fre- 


nt uſe: And I deſigned not to make this Trea- 
tiſe ſmall by being cbſcurely brief in ſubſtantial 


things, bur by leaving our ſuch Curioſities as I 
thought my Country Friend might well ipare. * 


4 
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CHAP. VI. 


How to meaſure a Cloſe, or parce] of Land, 
end to Pretratt it, and give up the Con- 
rent, 


[!therto we have been like Children learn: 

ing ro ſpell, now let us ſet our Spllables 
rogerher. I mean, let us make uſe of the Jn» 
ſtruſtions beforegoing to meaſure a plece of 
land, to plotit, and to: caft up the Cor- 


Wreor. 


All Cloſes, or parcels of land,are either ſuch 
a5 need nor to be plotted for finding out their 
true meaſure, but the Chain alone doth- the 
Work ; or ſuch as cannot be convenicutly mea» 
ſured withour plotting or protraction. 

Of the firſt fort are the Square and'long 
Square, known before-hand to be ſuch,or found 


ſo .to be by ſuch Inftruments as I haye not.yee 
E :3 deſcrt- 
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deſcribed , or by meaſuring all the Sides and 
Diagonals: Theſe _ and long Squares ([ 
ſay) need no protracting, for you need on] 
to multiply the Chains and Links of the length 
by the Chains and Links ot the bredth, and 
proceeds in the firſt and ſecond Examples of 
the fifth Chapter : But all ochers, whethe 
Triapgles or —_— are to be protracted 

I ſhall give Examples therefore in the 3; ſor 
of Figures, triangular, quadrangular, and mule 
angular. 

But before I proceed to particular Icſtan 
le: me Adviſe the young Practitioner thus 
Remember, 

1. To begin at ſome notable Angle of t! 
Field, where there is ſom,e Houſe, Gate, Stile8 
Well, or thelike; or if chere be none, ther 
ro dig upa Clod, drive down a Stake; or arſn 
leaſt, to obſerve what quarter of - the Heaven 
it pointeth rowards, whether Eaſt, Weſt,North 
or South, and on your Paper mark it with the 
Letter A, or any other. . 

2. Togo parallel to the fide of the Field, ii 
Pits, Buſhes, or the like; hinder not, (and i 
they do, to allow for it) accuſtoming your (el 
to go either cum Sole, that is, with your let 
hand cowards the Hedges, Walls, or Pales ; © 
centrs Solem,wich your right hand towards them 
and when you go contrary to your uſual cuſtan 
note it on your paper by ſome mark known to E 
vour ſelf. | 
_ 3- To ſet downthe Chains and Links of eve 
fide as you meaſt:re them, and not co truſt you 
memory.A Black lead pen will be very prope 
ter this purpoſe... 4. Tv 


— 
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4. To take heed {if you have more Scales 
n one upon your Rule)leſt you confound your 
elf by taking lines off of ſeveral Scales, or 
neaſuring perpendiculars upon wrong ones ; 
por every line of the ſame Figure muſt be made 
Wy the ſame Scale, and the perpendiculars mea- 
ured by ir. 
5. To make uſe of a Scale of larger Diviſions 
when you meaſure ſmall Cloſes, and of ſmaller 
hen you meaſure great ones. 
6. To make your lines and points where Ane 
[es meet, ſmall, pure, and near. 
7. To ſet on your Chains and Links at twice, 
hen any line is too Jong for your Scale. 
_ things being premiſed, I proceed 
thus: 
= 1. Suppoſe I meaſure a triangular Field with 
 acffimy Chain, beginning ar che Eaſtern Angle A, 
erfand find the Sides in their order and meaſures to 
be ſeverally, rhus : (I going cum Sale) 2.229 , 
W345 » 4-07» 
Making uſe ofthe leſs Diagonal Scale , be- 
Fcauſe the other would make the Figure roo large, 
Yorherwiſe it were more - proper for ſo ſmall a 
Cloſe ) I firft with my Compaſſes rake off the 
{Scale 4 Chains and 7 Links, and ſerting them 
from A ro C draw that line for the Baſe, becauſe 
the longeſt of the three : Then I take 2 Chains 
amll 29 Ligks off the ſame Scale, and ſet them in the 
to Eaſtern point A where I began, and turning 
the looſe Foot of the Compaſſes ' above the line 
ef ACT, becauſe I went cum Sole, I deſcribe (ar. 
oury that diſtance 2. 29.) the ArchE E . 


Fre. 15: 


Next 


PIE 
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om. Mi. 
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. extending the other to the Baſe A C, ſo as 


 I'muleiply 4,07 the length of the Baſe, and pre 


Next taking with my.Compaſſcs upon thi 
fame Scale the extent of 3 Chains 45 Links, 
Place one Foot in the point C, and witht 
other make theArch FF interſe&ing the forme 
in thepoint B; and-drawing the lines A B ani 
BC, (as was taught in Ch. 2. Probl. 6.) tt 
Triangle A BC is the Plot of the Triangu! 
Field meaſured. 

Bur: before I can give the Content, I muſt fir 
the length of the Perpendicular, which is dot 
by ſetting one Foot of the Compaſles in B, ar 


I 


r( 


( 
6 


' 
* 4 


rouch jt and paſs rot over it,(according to Ch. 
Probl. 5.) for then the lergth of the Perpendicy 
lar is berween the Points of the Compaſles hf 
and being applied to the ſame Scale by whidfh 
the Triangle AB C was made, ir appears «lm; 
be x Chain 42 Links. With the half where 


ceeding in my Work as was ſhewed in the la 
Chapter, the Content appears to be © Acre: 
x Rood, 6 Perches, as it 15 here evident. 


The Baſe 4.07 

Half Perpend. 0.71 
407 - 

Wn 2849 


128857 
4 
= — P 


was 5688 


VO —— - 


—— 


To meaſure a Chſe, &C. 


{1bi5588 
& 40 
'k C—_—— 
6123520 


IT. Suppoſe I were to meaſure a quadrangu- 
r or four-corner'd Field, I begin as before at 
remarkable Angle; and going round the 
ſe cum Sole, I find the Sides to be 9.04, 6.72, 
6, 7.38,a0d the Diagonal from that remark + 
le Angle to the oppoſite Angle to be 10.02, I 
). Wein therefore to protract it thus. | 
cul Having by the help of my Scale and Com- 
les Wafſes drawn my Diagonal 10.02 from my 
hid@markable Angle A to C the oppoſite Angle 
$ make a Triangle of ir, and the firſt and ſecond 
Teodes 9.04 and 6.72.according to Ch. 2. Probl. 6. 
Prod another after the ſame method of that Dia- 
na], and the third and fourth Sides 8.46 and 
Treas, ſo have 1the Trapezium ABCD. 
Then by the help of my Scale and Compaſles, 
find the Perpendicular of the Triangle A B C 
d be 6.02, and of the other, viz. CDA 6.or, 
hich added are 12.03, whereof the halt Sum 
601 ; by which multiplying the Baſe 10.02 , 
id proceeding as formerly hath been ſhewn, 1 
id the Content of the Field to be 6 Acres, © 
ods, 3 Perches, as {s herc apparent. 
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The Baſe 10.02 
Half Perpend. 6.01 
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60120 
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Betore I paſs any further, let me tell you; 

':2. Any quadrangular Cloſe, or parcel 
Ground whatſoever, having right Lines, mh 
be thus meaſured , protrated, and computed 


2. The odd meaſure above Perches is 
valuable here, nor in the former Compurartic 
being always under a ſquare Perch ; but in mi 
angulars where there be many Remainders,thi 
muſt be ſummed up, and the Perches contait 
in them added to the Content before found. 

3. This laſt, and the following Figures (»! 
I uſe any Scale at all) are made that rhey mig 
not betoo large, by a Scale of 4oo in an Ir 
7. e. by the leſs Diagonal Scale, each Chain 
Link being counted two. 

IT. If this multangular Figure be concei 
ro repreſent a Cloſe of ſeven ſides, -which is 


be meaſured,l begin at the remarkable AngleWit; 


and going round the Cloſe (with the Sun ) 
find the fides to be in meaſure 3.11, 2.49, 2 


1.77, 4-IT, 2.29, 4. 37. Tt 


> 
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Then I meaſure the four Diagonals, BD,DF, Fi..17 
Band BC, in the order that I named them, 
d I find them to be 3.45, 4-97, 4-13, and 4.36, 
hich is as ſhort a way as can be taken, to pre- 
ot unneceflary Walks. 

But when I come to protra@t by the help of 
Scale and Compaſſes, I firſt make the Trian- 
BCD of the firſt Diagonal, and the ſecond 
{ chird fides. Then the Triangle DE F upon 
ſecond Diagonal, and fourth and fifth ſides, 

Jupon the fame Diagonal as a common Baſe, 
Triangle BDF of the firſt, ſecond and 

ird Diagonals. 


Next of the ſame third Diagonal , together 
VoFih che fourth and fixth fides I make the Tri- 
gle BEG, and upon the fourth Diagonal as 
Dn a common Baſe with the firſt and laſt ſides 
cc Triangle ABG, ſo is the whole Cloſe 


red, X br 
TW And now it ſtands viſibly reduced into ewo 
Wrapezia's ABFG and BDEF, together with 
x Triangle BCD, which I ſhall not now caſt 
, having ſo often ſhewed how fuch work is 
d be done. 
But I muſt acknowledge that this ſort of plot- 
We of parcels of Land that have many Angles, 
quires not only more care and pains, but - 
tter skill and memory than to- draw Diago- 
Fils upon Paper,when the Plot is already taken 
the plain Table, or other ſtanding Inſtru- 
it. I (hall therefore to help my young Pra- 
titioner in this caſe, advertize him of two eafte 
vs to help him(cif,ſo as to be out of danger of 


uſtakes., 
One 


# 
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Fi.i7 One wayisto divide the Mulcangular Fie I 
irtorwo or more parts as the laſt might ha 
been by che Diagonal BE. ; then might each p __ 
have been meaſured apr = had beef 1 
ſeparated by a Pale,or were {undry Mens Land*, 
parted by a Boundary. 
Another way that much helps both the unde 
ſtanding and memory,is to draw a rudeDraug 
of the F igure of the Land you inrend to 
ſure, not oaly as to the fides, but alſo neceſlar 
Diagonals. Then meaſuring the Lines upe 
theGround correſpondent to thoſe on thePape 
(which by the help of the Draught may be eafhi 
hic) ſer the Lines as you meaſure them upon t! 
Lines of the Draught, as {if it were the t 
ones, and when you have finiſhed your me: 
ring, protra& it truly. Such as you ſee 


(but it's better larger) will do your bufineſs 
for 'tis not a Pin matter how rude or falſe 

'- Lines or Angles be, reſemblance being all tt 
ts deſired, 


CHAP, VI. 


Concerning the meaſuring of Circles, « 
their Parts. 


[ Have hitherto abſtained of purpoſe frot 
medling with the Circle and its. Parts 


that I might lay thoſe things cloſe togethe \ 

without unneceſſary mixtures, that are of che > 

greateſt uſe, | L ord! 
| 'Ts 
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'Tis wonderful rare, if a Land-meeter ever 
au}ave occaſion to meaſure any Field or parcel of 
\ YLand, that will prove cither Circle, Semicircle, 

Quadrant, or Se&or. Sometimes indeed there 

"Will be a little crook in an old Hedge bowing 

ike an Arch : ButI have never ſeen any offer to 

Fneafure it asa Segment, but always take it as 

1 Angle or Angles. 

"F Yer becauſe it may be pots I ſhould ſay 

Womewhat of thoſe things, I ſhall briefly do it, 

1, To meaſere aCircle inthe more exact way 
to ſquare the Diameter , and to multiply that 

Wquare by .7854 , ſo ſhall the Content be in 

Wategers and mals. 

But the more uſual and quick way (and near 
tough fot any uſe we ſhall make of ir is te 

Moultiply rhe half of the Periphery or Circum» 

erence by the Semidiameter. 
WM Inlike manner to find the Content of a Semi- 

, Wircle, Quadrant, or Sector made up of Semi- 

liamecers, and arched-Lines, mukiplying the 
lf Arch by the Semidiameter, gives the Con- 
ne, 
But that which falls out- moſt frequently in F;, 1» 
enſuration (though ſeldom much regarded 
ve where a curious exaCtneſs is required) is 
har particular ſort of Segment, which we call 
Seftion, leſs than a Semicircle , ſuch as this 
gure ABC. And to find the Content of it, 

ae center of the Circle whereof this is a 

detion muſt be firſt fouud out, as here at O, 
er#rom which Lines drawn to A and B, make up 
het Setor AOBC ; which being meaſured ac- 

ording to the laſt Rule, and from the Conreot 
"is 0 thereof 
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Fj. 1 g thereof, the Content of the T riangle A OB 


ſub:ra&ed, rhe difference or reſidue is the Con- 
rent of the Setion A B C. 
' But two Queſtions may be here demanded : 

1. How may the Center be found > 2. How 
may ſuch a portion of Land be truly protraQet 
and computed 2 

To the firſt I anſwer, that the moſt exa& and 
artificial way is by making a Mark any where 
in the Arch. _ | mw 

As for Example. 


At the Point C 3, and then ( by a Problem 
known not only to every Surveyor, but to ordi- 
nary Carpenters and Joyners,for finding the cen- 
ter of a Circle, whoſe Circumference will paſ 
through 3 given points that are not in a right 
line as ACB) to find the Center O. Bur if you 
know 'not how to do it ſo,croſs the Line A Bin 
- the middle,as here it is done by thePerpendicular 
OC, fo you may by a few trials find bcth the 
due extent of your Compaſſes, and the point in 
the Perpendicular that will fit your purpoſe near 
enough ; for if a little errour be committed {n 


making up the Sefor, the moſt of ir goes off a-þþ 


gain in the ſubſtraion of the | riangle. 

II. For the latter you may take this ready 
courſe: Meaſure the length of both your Lines, 
(the Chord and the Arch) ard their diſtance at 
the middle of them both. Then when you 
come to protract, firſt cake the length of your 
right Line from the Scale, and having laid it 
down , croſs it in the middle at right Angles 

with a dry Line as in the laſt Figure, ſo ſhall it 
inter- 


Oe Oennn_— 
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\ pllinterſet the Line AB in the paint E ; then Fig.1g 
— [from the ſame Scale take the meaſured diſtance 
"D between the two lines in the middle, and ſet it \' 
upon that dry line from the Interſe&ion at E to 
" ff the point C. Then by trials find a due place in 
if the dry line OE C, and ſuch a diſtance with 
your Compaſſes, that the one Foor reſting in 
that line, the other may deſcribe the Arch ACB, 
and the Section 1s protracted. 
Theſe few hints are as much as I thought ne- 
ceſlary for my Country Prafitioner concerning 
circular lines ; but if he think otherwiſe, there 
are largeT reatiſes egough,and particularly thoſe 
I mentioned, whoſe Rules ( though ingenious, 
ſound, and fit ro be known by every one that 
intends ro plunge deep into Mathematical Stue 
dies ) will not (I chink) be of that uſe to him 
in ordinary meaſuring, that I (hould -tranſcend 
he inteaded boynds of brevity - to tranſcribe 
them, 
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CHAP. VIII, 


Concerning cu{omary Meaſure, and bow it 
way be reduced to Statute-Meaſure,St eff 
contra, either by the Rule of Three, or 
a more compendiou way by Multiplica- vi 
ton only. | 


7 Hereas the Starure- Perch or Pole is 16 x 
- Feet and a half, and no more, there be; 


Poles of larger meaſure uſed in many places, a Up; 


of 18, 20, 21, 24, and 28 Feet, yea in ſome 
22 Feet and a half. Ir were therefore very cott- 


 venient,that our young Surveyor were furniſhed 


with a Chaln fitred ro the cuſtomary meaſure of KI, 
the Country where he lives, as F uſe co make I, 
Chains for my ſelf and Scholars of 21 or 14 
Feet to the Pole for Lencaſhire and Cheſbire,where 
thoſe Meaſures moſt obrain. Burt becauſe theſe 
are too large and cumberſome for ſmall Cloſes , 
it is very convenient, inſtead of one Chain of 
100 Links, to make two of 2 Poles apiece , 
each Pole divided into 25 Links as that of ioo 
is, which two half Chains may in meaſuring 
large Fields be tied together by the Loops with 
Pack-thread, or joyned by a buttoning Key- 
ring for'more ſpeedy diſpatch 3 but in ſmaller 
we way uſe the half Chain of 5o Links, only 
eaking care that we count not half Chains for 
whole ones. 


And 


— 
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ient if you had a Chain of 2 Poles only, divi- 
ded into 100 Links ; Only you muſt then take 
orice, that whereas working by whole Chains 
and Links ,. the firſt Mulciplicarion, after five 
toff, gives the Content in Acres and Parts. 
he like work by half Chains and half Links 
#11! give the Content in Roods or quarters of 
cres, and parts of ſuch Roods. 

But though it is no har@ matter (for one that 
an find out the length of a Link by dividing the 
pumber of Feet in a Chain by 100, and pro- 
ade himſelf of good Iron-wyre, and Curtaia 
Kings to make it of, and a ſharp ns 
2d round noſed Plyers to make it with) to be 
wrniſhed with ſuch a Chain ; yet becauſe every 


tay eaſily aud yet very truly reduce Statute- 
meaſure into cuſtomary, that ſo the Chain be- 
fore deſcribed may do your buſineſs all Zngland 
yer, 

Know therefore (ſor: a ground to go upon) 
| What Acres bear proportion to one another, as 

the ſquares of their Poles; and therefore if you 
multiply 33, the number of half Feer in the Sta- 
tute-pole by ic ſelf, which gives 108g, and alſo 
multiply che number of halt feer contained 1n a 
ole of that meaſure you would reduce 1nto; 1n 
the lame manner you may by the Rule of T hree 
reverſe obtain your defire, making to that 


6, th. _ co $2 > 5 & ©. 


purpoſe 1089 the firſt number , che Stature- 
meaſure the ſecond, and the ſquared half-feer 
of the Pole giyen the third. As for example: 

a Su pe- 


And in theſe caſes where the Poles are large « 
and the Cloſes ſmall. it were ſtill more conve=- - 


dne cannot do this, I ſhall ſhew you how you 


f 


hes, Alt 
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Suppoſe of a Cloſe meaſured by the Statute. | 
Pole, the length, breadch,. and{ fur: 

.33-L. their produCt be as here repre. ſſ the 
7.21 B- ſented in the Margin. And iti; acc 
Cm defired that the Contenc may mv 
933 be caſt: up according to ourſif vid 
1866 large Cheſhire meaſure of eight fa; 
6531 yards or 24 feet to the Pole off the 


_—— Rood (as we call ir: ): Thenfffl be 
672693 prod. before I cut off: any Figures, IN all 

conſider that in tne Statute-ſW w! 
pole are 33 half-feer,and in the Cheſhire-pole 48 1 ( 
then multiplying 33 by 32;and 48 by 48,1 hav m) 
theſe tu o ſquare numbers, 2 089 and 2304,whic ex: 
rogether with the ſaid product may be thus piz lar 
ced : 1089 . 672693:: 2304, and ſo multiply N: 
ing 672693 by 1089, anddividing their profil of 
du being 732562677 by 2304, the quotienſ}ſ ta; 
iS 317952, from which if 5 figures coward theff ime 
right hand be car off; and dealt withal as wail {ec 
taught in the fifth Chapter, the Conrenec by ouſfi be 
cullomary meaſure of 24 teer tothe Pole, will ze: 
be- 3 acres, o roods, 28 perches as here appeanſſſ th 


ha 

317952 th 

—- 2 

| [71808 ih 
- 40 th 
| — dt 


28172320 


= 


Cuſt omary and Statute-meaſure, 


But if the lines on the land had been mea. 
fured according ro our cuſtom-here,ot 2.4 feer to 
the pole, and the Content muſt have been found 
according to Ytature meaſure ; then I muſt have 
multip'ied rhe produt by 2304, and have di- 
vided that later product by 1089 Andin the 
ſame merhod you may proceed in all or any of 
the reſt. Bur the truth is, thar chough this way 
be very exact, plain and comprehenſive, ſuring 
all the cuſtoinary meaſures before-mentioned 
without fr=@ions, which for my Learners ſake 
I tudiouſly avoid, and for that reaſon reduced 
my poles to half-feet ; It is ſomerhing tedious 
except- he knows how to relieve himſelf by a 
large Table of Logarithms, or ar leaſt a ſet of 
Nepair's-bones,which I cannot ſtand here to treat 
of ; Therefore-to contract the work a little, *- 
take notice, that all the-cuſtomary poles before 
mentioned, (faving only thoſe of 2o and 28 
feet, which I ſuppoſe are ſomewhat rarely uſed, 
becanſe I never heard nor read of them (ro my 
remembrance) ſave only in Mr. Holwe! ; all 
the reſt I ſay, are capable of being divided into 
half-yards : And therefore if ioſtead of ſquarin 
the half-feer you ſquare the halt-yards of bot 
poles, and work with them, you will atrain the 
ſame end without any regardable difference, 
.the (mall diverſity that there is being uſually in 
the uſeleſs remainders, not at all affecting the 
defired Quorient that gives the anſwer near c> 
120ugh for uſe, 


56 
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TI 
II 


II 
TI 


I2I 


16 
16 


96 
I6 
am—_— 


256 


— 


As for Example. 


Tf I had ſquared rx, the number of half-yards 
in the Statute-pole, which would make 121, 
and alſo 16 the number of half-yards, in our 
Che(bire-pole, which would make 256, as ap« 
pears in the Margin, and then multiplied the 


firſt produt 672693 by 121, the ſecond pro- 


duct would have been 81319853, which being 
divided by 256, the Quotient would have been 
(as before) 317952. And this way is in a wan» 
ner coincident with Mr. Holwells firſt Method. 


Take notice alſo further once for all, that 
whether you uſe ejrher of theſe or the following 
Methods, you need not reduce the particular 
Squares, Triangles, or Trapezia's feverally; 


__ but ſum up all their produQs together, and ther 


| by the Sta- 


reduce all-at once. 
Bur if you would reduce Statute meaſure into if 


Cuſtomary by Multiplication only, rake notice 
of this preſent Table following. 


The Content e64027 Gives py 


368062 
the Cut- ; 

rute-pole be- roi rent by ; : z foes 

" mulcipli- 47265 = Pole J © ;% 


434725 28 
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The Jiſe of this Table. 


When you have multiplied Lengths by 
redths, or Baſes by half Perpendicalars, mu}- 
ply theſe Products by the Decimal Fra&ions 
aſwering to the Cuſtomary- meaſure into which 
bu would reduce Statute-meaſurc, and from 
at latter produ&, firſt cut off five places to- 
ards the right-hand as not to be regarded-, 
eing only parts of a ſquare Link; ) then cut- 
lng off 5 more, and proceeding to multiply by 

and then by 40, as hath been ofren ſhewed, 
IL _ have the Content by that Cuſtomary- 
alure, 


Example. 


e once more the length of a Clofe 

ſured by Gunter's Chain, and multiplied 
y the breadth meaſured alſo by the ſame, pro- 
ed 672693 ſquare Links; and ir is defired 
hat the Conrent may be given in Cheſhire-mea- 
of 24 to the Pole: You muſt multiply 
1693 by .47265,the decimal fration anſwer- 
go 2.4 feer, and from that prcdu&t 
ng 31794834645 cvt off and caſt - 3[17948 
my 5 places, and the reſt being 4 
17948, are in the uſual way eaflly ———- 
ducible into 3 Acres, o. Roods, 28 [71792 
'erches, as here appears, agrecable 40 
wht ir amounted to in the former =— 
&hod. - 28171680 


) 


But 


Cuſtomary and Statute-meaſure, 


Bur if you meaſured by a Chain of Cuſtomarſ- 
Poles, and defire to know what the Content i licat 
in Stature-meaſure ; this following Table is (oÞÞ 4 
your purpoſe. D 

Feet. 
TheCon- , 15 ; 1.1g008J . 
rent mea- \20 ("Pe1Ng \ 1.4692.3,/ AVests 
ſured by Jz1 Multl- J 1.61983\ Monet 
the Pole 365 plied 1.85950 by the 
of 24 by 2.11570\ Vearute 
26 2.87970 ) Pole. 


To underfland which, take this Example. 


Suppoſe the length and breadth of a' lc 
Square being m-aſured by a Chain of 24 feet 
the Pole, and mulcipli:d together, make the 
produt 317952, Je: this be muliplied | 
2.11570, which anſwereth to 24 feer, and 
latter produ& will be 67269104640, fri 
Which if you cut off and caſt away 5 
Places towards the right-hand , the 6/7 26 
' remainder is 672691, which in the 
uſual way is eaſily reduced to 6 Acres, +1,g,, 
= and 36 Perches, as you ſee 

ere, | 


36, 30450 


One thing more and I have done with t! 
bufineſsof ReduRion ; If the Content to be 
duced, be given caſt up into &.cres, Roads, 
Perches, reduce all into Perches, and then 
other reſpe&s work as before either by t 
Rule of Three, or by this laſt Method " Mul: 
plicati 


KC 
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* Flication only. So ſhall you have che Contene 
In ſquare Perches according to the Meaſure de- 
red, which you may reduce into Acres by di- 
iding them by 160, and it any thing remain, 

at remainder” being divided by 40, will give 

Sou the Roods in the Quotient, and the latter 
mainder the number of ſquare Perches. 

For tryal of which Rules, mind the Anſwer 
1theſe rwo following Queſtions wrought all 
rree Ways. 

Queſt. 1. How many Acres, Roods and Perches, 
cording to the Pole of 18 Feet, are contained in 5 
{cres, 3 Roods, and 11 Perches, Stature-meaſure ? 
Anſw. 4 Acres, 3 Roods, and 22 Perches, as 
ere 4PPeAars: 


I. Method. _ 


— - en re > > RO ———_—— 


—_— — OOO o—_— 
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i296) 1013849 (792 
l 94/72 
—— 
10665 160) 782 (4 
10368 649 
2979 40) 142 (3 
2592 120 
337 22 


—————— 


II- Method. 


II Iz 12I . $31 *: 144 
Il 13 I21 
— —— — — ——_ ——m—_—_—_—_— 

IT 24 931 

11 I2 1862 
Cm— 931 

I21 144 EE —— 


144) 112651 (78: 
1008 


4 


0) 
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160) 782 (4 « 40) 782 (19 
640 409 
r © — | 
40) 142 (3 wm 382 4) 19 (4 
120 360 16 
22 22 I 
III. Method 
$4027 
931 
84027 
. 252081 160) 782 (4 
756243 640 
782.291 37. 45) 142 (3 
| 129 
22 


— 


Queſt. z. How many Acres, Roods and Percher, 
of Stature-medſure are contained in $ Acres, 3 Roods 
( or Duarters) and 21 Perches of 21 Feet to the 
Pole > 


Anſw. 14 Acres, 1 Rood, and 2x Perches, as 
appears by the three following works in the fſe- 
yeral Methods. 


( I. Me* 


(C uſtomary and Sratute-meaſure, 


I. Method. 
A KP 
83 3 « 21 42 33 
4 42 33 
35 834 9 
40 168 99 
1421 1764 108g 


1764 . 1421 :: 10v9 
I764 | . 


5684 
B526 — 
9947 
I421 
1089) 2506644 (2301 
2178 
3286 
3267 
— — — — 
1944 
1089 


OO | ——— 
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160) 230T (14 
160 


701 | 
640 
40) 61 (1 
40 
a —— 
21 
H. Method. 
T4 II 196 , 1421 *2 12! 
I4 IT 196 
56 11 8526 
_ . 12789 
————  ——— 142LI 
121) 278516 (2301 
242 
* 365 
363 
| ——_—_ ——— 
216 
121 
169) 2301(14 gf 
160 
70I 
640 
— Go 


Gl 


_ 
© ———e" 
A _ — 

Es 
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40) 61 (r 

40 

| 21 
© Ho: 
= ; — 
HT. Method. | 

- 1.61583 160) 2301 (14 * 

1421 : 160 T 
161983 7QI you 
324966 640 : oe 
_ 647932 2A Ch: 
261983 40) 61 (1 get 
RES: 40 tot 
2301-97845 — yet 
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CHAP. 1X. 


How a man may become a ready Meaſure 
by Prattice in his private Study, with- 
Out any one s PT ance or obſervation _ till 


he deſign to prattice abroad, 


Tru Art aboye all parts of the Mathematicks, - 
is burdened with two [nconveniences rothe 
young PraCtirioner: The neceflity of having 
one to afliſt him in meaſuring his Lines with the 
Chain, as ofr as he would prafice his skill, or 
get more, and the expoſing of his anreadineſs - 
to the view of meddleſom people, while he is 
yet raw and unexperienced, as every one muſt 
needs be at firſt : Both which may in good mea- 
ſure be avoided by this eafie knack; 

Take a ſmall: Packthread, and by knots about 
half Inch aedes divide jt into an 100 parts, as 
Gunter*'s Chain is divided ; So ſhall theſe imall- 
diviſions between the knots. anſwer to Links 3 
and if they be not exactly of one length, the 
marter {s not very weighty , bur the moree- 
qual and ſhore they are, the berter. Having 
this String thus-prepared, and marked with lon- 
ger. and ſhorter pieces of thread tied in the 
knots, fo as you may readily ſee where is the 
middle, and where your diviſions of 25 Links, 
and the Cmaller diviſions of 16 links b:gin and : 
end ; make all ſorts of Figures in your Study or 
Chamber, by _—_ places,or ſticking Ruives 

42 
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66, Meaſuring by Praftice. 
| or Bodkins at pleaſure for Angles, accounting 
che ſtreight lines beewixr them for ſides, and 0 
meaſure the Figures by your knotted ſtring,and 
caſt:\up the Content by a Scale. This Work 
you may manage with your own hands in pri 
vate, and ſo make your ſelf very quick and rex 
dy when you begin ro meaſure for good-and all; 
as I once made # full experiment, and it: was 
thus :. 

When I firſt began to inſtru Youths-in Ma- 
themarical Learning in Warrington, ſome of my 
Boys Parents defired a ſenfible demonſtration of 
their Sons pfoficiency ia ſomewhat that they 
themſelves could.in ſome meaſure underſtand; 
and part cwarly pirched upon meaſuring a piece 
cf Land : Whereupon I took four or five of my 
Scholars to the Heath with me, that had only 
heen exe1ciſed within the Walls of the School, 
and never Jaw (that I krow of) ſo much asa 
Chain laid on the ground :. and to the admire 
tion of the SpeRarors, and eſpecially of a $kilful 

. Surveyor then living in-the Town,. they went 
about their work as regu/arly, and diſpatched it 
with as much expedition and exaCtneſs, as if they 
had been old Land-meters.. 


CHAP, 


1% meaſure Land by Chaiz or Cart-rope. 67 


How to meaſure a piece of Land with any 
| Chain of what length ſoewer and howſo- 
ll; ever divided; yea with a Cord or Cart: 
"vt Rope, being a.good Expedient when In- 
ſtruments are not at hand of a more Ar- 


las Pp 
Ty rificial make, | 


65 7 you carprocure a Chain,and find it is not dis 
" vided as before hath been ſhewei}, bur into 
eel Feet or quarters of Yards, or any ſuch vulgar 
ml diviſions, make no reckoning. of the diviſions at 
5} all, bur meaſure jr-as exactly as you can to find 
ol. onr che true lengrh of the: whole Chain, . and- if 
$2 it fit none of rhoſe lengths mentioned in the 8th | 
ra} Chapter, nor any-ot-their halfs, make jt ro fit,by 
full] taking offa Link or two, or piecing it out with | 
nf a triog; then dividing the length of that-Chain | 


— —_—_— nanny, DPI nary — - 


Iitf by 100, or the half of it by 50, find the true 
ez length of a Link according to our artificial di- 
viſion, and having got a long ſtick or rod, feras 
many of - thoſe -link-Jengths upon it as-ie- will 
hold ; Then: may- you meaſure all rhe whole 
Chains by your regulated Chain, and- rhe odd 
links-of every line by your divided ſtick or-rod, - | 
—Þ as is manifeſt in this Example following. | 
Being far from mine -Jaſtruments , and re- 
queſted by a Friend ro- meaſure him- a Cloſe, I 
procure a pair of Compaſles, an ordinary Car- 
P || pentets Rule of two foot divided into I:ches and 
| quar= 


_——__ - 


68 To meaſure Land by Chain or Cart. rope, 
quarters, and meeting alſo with a piece of atfp,. 
old Chain ſeeming]ly divided into feer, I mea-þ 
ſure it by the Rule, and finding it to be 45 feet 
long, and ſome odd meaſure, I piece it our with 
a pretry ſtrong Cord that will not ſtretch much, 
to 48 feet exatly; thenit will ſerve me for hal 
a Chain of 24 feer to the Pole : T his 48 I mul- 
tiply by 12 (the number of Inches in a Foot) 
and that product being 576, I divide by 5o, the 
 fumber of links in half-a decimal Chain, and thi 
Quotient is x15 Inches, or 11 Inches and an 
half, and an trifle over ; So then dividing a long 
ſtick throughout into ſuch parts,cach containing 
Ir Inches and an half, beſides the breadth of the 
nicks, I am provided of Tools to meaſure [ines 
toa Link with exaRneis enough. 

In like manner would I proceed with a Cord 
or Rope, having fitted them ro ſeme known 
length or other ; And then for protraction it 
were eafte with rhe Compaſſes to make 4 plain 
Scale of a large ſort, either npon Paper, or ao 
even piece of Wood ; this for once may ſerves 
mans turn well enough. V 
' Beſides there is a way of meaſuring the Per- 
pendiculars of Triangles and  rapezia's upon 
the ground ir ſelf, ſo as to prevent the necelliy 
of a.Scale ; for if you [have a little Square with 
anhole in it, to turn upoa the head of a little 
ſtick, which you may fix where you pleaſe, as 
you are meaſuring the Baſe of a Triangle, or the 
Diagonal of a Trapezium, you may by a ver) 
few trials find the place where the one. Leg wil 
- bejuſt in the Line which you are meaſuring, and 
the other point at*the Angle frem which Os 

ere 


| 
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Perpendicular falls on it, and then the ſpace 
xerween your Stick and that Angle truly mea« 
ured, is the Perpendicular. 
If you have not ſuch a Square, a ſquare Tren- 
er, or any end of a Board that hath one right 
-- ewo true ſided, will ſupply the want 
it, 
And now that I am mentioning this way of &>& 
meaſuring, I ſhall make bold to add, that this is 
2g00d way, (and as ſuch ordinarily uſed by 
that genera] Scholar and reverend Miniſter Mr. 
Samuel Langley of Tamworth in Staffordſhire, whoſe 
ancient acquaintance I have long eſteemed both 
mine happineſs and honour ) to- meaſure a 
ty Trapezium thus, though it be protrafted after- 
wards 3 for by meaſuring the Perpendiculars as 
10Baforeſaid, and obſerving at how many Chains 
0B and Links end the ſaid Perpendiculars meet the 
itYeommon Baſe, the whole Trapezium may be 
ung truly protraſted , without going about it ; this 
a0Flictle Square competently ſupplying the place 
*2Y of an lnſtrument, which is uſually cslled a Croſs 
or Square, made up (as it were) of two ſmall 
Indices, like thoſe for a Plain-T able (but much 
kſs) with fore-ſights and back-fights, and cut- 
ting one another at right Angles, put together, 
and having an hole at the Center, like thoſe 
things which here in Che(fire we call Tarndles, 
being uſed by Country Houſewives in winding 
of their Yarn.. | 
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CHAP, Xl. requ 

Concerning dividing of Land Artificialh _ 
and Mecbanically. Lin 

whe 


J Ere it ſutable to my Deſign or Humour toſi the 
be copious or curious, I had here a fair |t it 
opportunity ; for four og five modern Survey 8 |: 
Books of the beſt Accompt lying open before me, ſl FE 
would tempt me to tranſcribe abundagce of inf gle! 
nious-things ; but for reafons often 1.inted beef tho! 
ore,l ſhall confine my ſelf tos tew plain thing]  L 
that will competently do this buſineſs. | 
1. Te divide a Triangle into any parts ref tha 
quired; divide the Baſe as the Demand imports; int! 
then ſhall Lines drawn from the Points of Divi. ſee! 
fion to the oppoſite Angle finiſh the Diviſion of ob! 
the Triangle. | 


Example. 


Fi, 20 AC, the Baſe of the Triangle ABC, being 
divided into 12 equal parts,. a Linedrawn from 
the Angular point B tothe point 6 divides the 
Triangle into two equal parts.2. Lines drawn to 
4 and 8 divide it into three equal parts. 3.Lines 
grawn to the Points noted with 3,6, and 9, di- 
vide it tnto four equal parts; and ſo Lines drawn 
to 2, 4, 6, 8, 10, divide it into fix equal parts, 

Alſo ir is very obvious, that if the ſame Tri- || (a 
angle were ſo ro be divided, that the one part } V' 
thould be double to che other ; a Line _— - 

| rom 
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from B to 4 ot 8, doth the work. Or it it be Fig .20 
required to divide irinto two parts,{o as the one 
ſhall br triple to the other, a Line drawa from 
Bro 3 or 9, complears the Work. So alſoa 
Line from Bro 2 or 10 divides it into two parts, 
whereof the one is quintup!e (or five-fold) to 
the other, and a Line from B to x1 or 11,divides 
k inco rwo parts, whereof the one is. 11 times 
3s large as the other. : F 

Further yer, If it were required this T riatt- 

le ſhould 'be ſo divided, that the two parts 

ould in quantity bear proportion, as 5 and 7, 
a Line from B to 5 or 7, doth that fear. 

Bur to deal plainly with you, I muſt confeſs 
that fomerimes the Diviſion will be a little more 
intricate than thus, yet not ſuch, but that the 
ſeeming difficulty may be eafily overcome, by 
obſerving the method wherein I ſhall ſatisfie 
the following demand. 

Suppoſe a large Triangle of common Land 
be to be divided amongſt three Tenants A, B, 
and C, according to the quantity of their Tene- 
ng} ments, A having 19 Acres'of Land to his Tene- 'F 
ml ment, B13, and C7, the Baſe of the Triangle | 
he Þ being found by meaſure to be 17 Chains and 27 
ro Links; and che Demand is,where the Points of 
es | Diviſion muſt be placed in the Baſe, fo as Lines 
Ji- & drawn from thence to the oppoſite Angle, ſhall 
vn & truly limit each mans part ? 
ts | Toanſwer this, letus add x3 and o7 to 19, 19 
i- | (asin the Margin) and they give 39 : Sois the 13 
re | work plainly reduced to the Rule of Fellowſhip; 07 
'n | and therefore to find every mans diftint por- — 
m | tion, we need only to ankinly the Baſe by his 39 
par- 


= 


275.30 AYS5E5ST SS 


A ; B 
39 » 17.27 33-19 39 « 17-27 37 13 
| 19 I 3 
T5543 : F181 
_ 1727 1727 


| m—_—_— C—_—  — 


39) 32813 (84135 39) 22457 (575 


31z ' 195 
I61 295 
156 273 
F3 231 
39' « I95 
—_ — — 
* _— 26 
Cc 
| 39 « 17.27 :: 7 
. 7 
39) 12089 (30935 
I17 
389 . 
351 
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Fj. 20 particular number, and divide that produ&! 
39, the ſum ofall their numbers as here Is plait 


hed = R iis 
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From theſe Operations it is plain, thar it we Fz.. 20 
ſer off trom the Angular point where the Baſe 
begins, $ Chains 4x Links, and a little above 
the third part of a Link upon the Baſe for A, 
and where chat ends, 5 Chains and 75 Links and 
of a Link for B, and conſequently leave be- 
tween this ſecond diviſion and the other end of 
the Baſe 3 Chains and almoſt ro Links for C3 
m_—. oo _=_ _ of _—_ co the 
oppolice Angle, will give each man his due. 
"W hat I have ſaid touching the: diviſion of — 
Triangles upon their Baſes, will with a little 
variation ſerve for the dividing of all ſorts of 
Parallellograms,whether Squares,Long-ſquares, 
Rhombus's,or Rhomboides's : all che difference - 
is, that in ſtead of drawing Lines from Poines 
in the Baſe to che oppoſite angle,you muſt draw 
paralle] Lines from Points in one oppoſire fide . 
to another, as will be ſufficiently plain by this 
one Inſtance. _ | . 
Suppoſe the ſquare Figure in the 8h Prop. _. 
of the ſecond Chapter to reprefeat a Cloſe of fix *!g- 7 
Acres,and I am to cut off an Acre at the ide 
AC, having et off che 6th part of the Line CD, | 
from C towards D.,and alſo from A towards N, '' 
2 Parallel drawn between thoſe Points, takes i 
off exatly a 6th part, cr an Acre. wb 
If fc be nor -rhopghte convenient (as in ſome . 
cales it is not) tocut off a piece ſo long and 
"narrow, you may by the Rule of Three find 
what other length of any greater breadth will 
limit anequal quantiry to it. Or you may mul- 
. - © fiply the breadth by 2, 3, or any other, and di- . 
'T0Y- ride the length by the ſame number that you 
H multiplied 
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Fig. 7 multiplied the breadth by: Or laſtly, if you 


ſet out a double proportion that 153 or } , from 
C towards D, and from the Point where it 
falleth, draw a Line to the Angle A, you will 
have a Triangle equal to 5 of the Square 
ACDN. 

Bur to return to Triangles, (the moſt ſimple 
and primitive of all Recilinears, ard therefore 
the moſt conſiderable in this caſe of partition, as 
giving Laws often to the reſt: ) ſt may fall out, 
that a Triangle muſt be divided (conver.ience 
ſo requiring) by a Line from ſome Point In a 
ſide, ſoasthat Line may eicher be parallel] to 
ſome other ſide, or not parallel to any. For the 
former caſe take this Example following out of 
Nr, Wing. Lib. 5. Prob. 5. 

Let ABC be a Triangle given, and itis 


Fig. 2I required to cit off3 by a Line parallel to AB, 


Firſt, on the Line AC, deſcribe the Semi-circle, 
AE CC, whoſe Diameter C A divide into five 
equal parts according to the greater term, and 
- upon rhree of thoſe parts (the lefſer term) & 
- ret the Perpendicular D E, which cuteth the 
arch Line in E ; then ſet the Line CE from 
Cto F, and from thence draw the Line EG 
parallel to AB; ſo will the Triangle GC GE 
_— of rhe Triangle ARC, as was r6 
quired. 


Fig .2z2 Now for the latter caſe, when the line of par- 


rition goes not parallel] with any fide, take thi 
Example: 
Let ABC be a Triangle given td be d& 


rided into two parts which ſhall bear propor- 
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tion to one another, as ; and 2, by a Line Fig. 23 
_ from the point D in the Baſe, or, Line 


From the limired point D, draw a Line to 
the Angle B; then divide the Baſe AC into 
hve equal parts, and from the third poine of 
Diviſion draw the Line to E, parallel to BD. 
Laſtly, from Edraw the Line E D. _ So ſhall. 
the Trapezium ABED be in conteat,as 3 to 2, 
to the new Triangle DE C. 

] have now done with the Divifton of Tri- 
angles, when I have added'theſe three Adver - 
tilements. 

' 7: You muſt be ſure to take very exaftly the 
diſtance-of every point, where a dividing line 
cutteth any fide, to one of the ends of the ſame 
kde, as in this laft Figure,rthe diſtances BE and - 
AD, which diſtances being applied ro the 
Scale by which the Triangle was protracted, 
will ſThew-at how many Chains. and: Linksend 
= = to make your dividing Line on the Field 
t (elf. 

2. The proportions by which you are to di- 
vide, are not always fo tormally given as in che 
former examples, but are ſometimes to be found 
out by Arithmetical working, as in this caſe, 

Suppoſe a Triangular Field of 6 Acres, 2 
Roods, and 31 Perches, muſt be divided, fo as 
the one of the two parts ſhall be 4 Acres, 
; Roods, and 5 Perches, and the other (con- 
equenrly) x Acre, 3 Roods, and 26 Perches, 
reduce both meaſures into Perches,and the one 
will be 765, and the other 306. Their Sum is 


'F 1071, which by their common meaſure being 
| H 2 reduced . 


— 


76 
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reduced into their loweſt rerms of proportion 
in whole Numbers, will be 5, 2, and 7, which 
ſhews that the Triangle being divided into 7 e- 
qual parts, the cne muſt have 5 of choſe # parts, 
and the other 2. And obſerve,that-it will be ſuf- 
ficient to find the common meaſure between the 
Sam of the terms and either of the terms; the 
method whereof is ſhewed in every Arithmetick 
Book for. reducing Fractions into their loweſt 
terms. 

Bur if my unlearned Reader .cannot $kill of 
that work, he may multiply cither of the parts; 
( as ſuppoſe 765 pj by the length of the Baſe, 
which we will ſuppoſe to be $ Chains and 75 
Links, or 875 Links: and thar product divi- 
ded by 1071, (the Content of the whole Cloſe 
in Perches) gives by the Rule of Three direct, 
625 Links, or 6 Chains and x Pole, the true 
diſtance from either end of the, Baſe, that his 
mind or occafions may direct him to begin with, 
to the point of Diviſion ; for the Diviſion muſt 
be not only for proportion or quantity, but al- 
ſo as to poſition or fituation of parts upon the 
Paper, &s it is required to be on the Ground. 

3. Intheſe and all other divifions of Land, 
where a firi& proportion in quantity is to be 
obſerved, you muſt have- reſpe& to the Rules 
hereafter following, concerning meaſuring of 
uneven Ground, Chapter 15. eſpecially it ong 
part prove much more uneven than another : 
and if there be any uſeful Pond or -Well to draw 
your Line of Diviſion through ir ; but if it be 
an unuſeful Pond, Lake or Puddle ;or if there be 
an- boggy or barren ground, that muſt be caſt 

out 
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out in the diviſions ; meaſure that firſt, and ſub- 
ſtract it from the- Content of the whole Cloſe, 


and then lay the juſt proportion of the remain- 
der on that fide that is free from ir, that the 0- 
ther may have its juſt part alſo, beſides that 
which 1s uſeleſs. 

What hath been (aid, with an ordinary mea«- 
ſure of diſcretion, may ſufficiently inſtr u&t a 
young Artiſt ro divide Triangles, Parallello- 
grams, and regular Polygonials, in an artifi- 
cial way : but becauſe many Cloſes and open 
Grounds are Trapezia's, and many irregular 
Polygons, and even thoſe that are regular e- 
nough, may fall under an irregular diviſion, in 
rezard of the quality of the Land, Woods upon 
it, or Quarries in it: Or the conveniences of 
ways, Currents of Water, fituarion in reſpe& 
of adjacent Lands, &c, I ſhall propoſe a Me- 
thod, which though it hath ſomewhat of 'the 
-——aons in it, will be fingularly uſeful in fuch 
ca 


betwixt a young Heir and his Mother, fo as his 
pare may be double to hers. Having by the Dj- 
agonal B C divided ir into: two Triangles, I 
find the Content of the Triangle ABC to be 
138550. fquare Links, and the Triangle BCD 
to contain 103468, in all 242018 ſquare Links, 
which if reduced, as hath been formerly taught, 


— 


es, | 
Let ABCD be a Trapezium to be divided *'s+ 23 * 


would amount to 2 Acres, 1 Rood, and 27 - 


Perches ; (for which ſee Chap. 5. ) 
But as ro my preſent Work, they are in a 


better Order already. Divigihg then 242018 | 
Into three pagts, each of thera is 80676 ard 3, . 
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Fic 23 two.therefore of thoſe third: parts mult contain 


161353 avd;, which 5 being. incopfiderable, 1 
regard not. | 
Theo reſolving to lay. out the double part to- 
wards the Line BD, I ſtrike at adventures the 
Line E F, and meaſuring the Trapezium boun- 
ded by that Live, and the oppoſite fide B D, to- 
gether with the Interjacent parts of the Lines 
AB and CD, I find it to contain 119149 
ſquare Links, but becauſe it ſhould. have been 
161353, I ſubſtraft 119146, out of 161353, 


and their difference 1s 42213, and perceiving, 


that. the Lines AB. and CD are very near pa- 
' ralle), and finding their diſtance where they 
are*cut by the Line E F, to be 326 Links, or 


3.Chains and 26. Links, I divide 42213 by 326, 


and the quotient is 129 Links and almoſt halt, 


at: which diſtance I draw the Line GH parallel: 


to. E F ; ſoſhallthe Trazezium GBDH be 
the Heirs parr. 

Another way whereby this may be preformed, 
is.thus: Finding the Triangle A B C, to con» 
tain. 1385 50 ſquare Links,lubſtract it out of the 
Heirs part, viz. 161 FL 3, the difference 22803, 


ſhews how many. ſquare Links muſt be taken 
out of the T riangle. B C D, and” added to the 
Triangle ABC: Which to perform. with all 
neceſſary exaQtneſs ; —_— the fide or line 
B-D to be the Baſe, which by meaſure proves 
ro be 344 Links, or 3 Chains and- 44 Links, 
Say by the Rule of Three dire&, If the whole 
Contenr of the lefler Triangle , viz. 103468, 
give 244 ; . what ſhall 22803 give? ſo will the 
reſu}t be 75 links, and ſomewhat wore oy if - 

a LJNS; 
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a Link; for 22803 multiplied by 344 , gives Fig. 2 
7844232, which being divided by horrege the os 
Quotient is 75 ,*343353 or ( according eo 
co- {| decimal Diviſion ) 75.8137, which is ( as1I 
the | ſaid before) ſomewhat more than 75 Links and 
un- i +, wherefore extending your Compaſſes upon 
to« | the Scale to almoſt *76 Links, ſet that diſtance 
nes | upon the Line B D, from Bto I, and draw 
140 | the Line CI : ſo ſhall the Trapezium ABIC 
een | be double to the Triangle ICD,within ſo ſmall 
53, | a matter as is not worth regarding, though 
ing | the Land were a rich Meadow. 
pa- 8 TI hope I need not ſtand to tell ary man of 
ney | ſenſe, that if he pleaſe he may begin with the 
or | leſs part, andrake out that : or if there be ma- 
26, | oy Partners , « he may divide betwixt any one. 
alt, } and all the reft, (putting their parts _—_— 
leI'F and then by the ſame method ſubdivide among 
be & them till each hath his dye ſharez nor to ſpend 
many words fn telling kim he muſt ſubſtra& 
<d; | where he hath by a ſeparating Line at adven+ 
ons || tures, or by chooſing out a Triangle, taken too 
the Þ much ; as I added, when I took too little. Nor 
03; | laſtly, that theſe methods are. not ws applica+ 
ken I} ble co Trapezia's , but to any triangular Figure 
the | wharſoeyer, whether regular or irregular. 
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CHAP, XI]. 


Concerning the Boundaries of Land, where 
| the Lines tobe meaſured mutt begin ana 
end, | 


| les be no agreement between the Pars fu 
ties concerned, (for if there be, chat mult Yhi 
be obſerved) Reaſon and Cuſtom are the Sur- 
gyor's Guide. | 
The Farmer ſpeaks loudly, that when a piece 
of Arable or Meadow-land is let for a year to 
be ſown or mown , no more ſhould be mea- 
ſured nor expe&ted to be paid for, either to the Yag 
Letter or Workmen, than the Plow or Sythe Wipe 
can go over. So alſo when a parcel of Land Fire 
is let for Paſture by meaſure to a Farmer , it Yist 
ſeems very reaſonable, that all and only ſo much Fth: 
ſhould be meaſured as is uſeful co that pur- J bir 
poſe. gre 
But Commons to be encloſed are uſually mea- to 
fared (except it be otherwiſe agreed)-to the I | 
uttermoſt bounds of eyery mans particular pro- Y net 
parnges, without any allowance for Dirch or thi 
ence; every man being to make them upon {| vh 
his own of what breadth he pleaſes : Nor is Ycor 
this unreaſonable, for 'tis as good for one as a« 
nother, and the rate paid to the Lord is uſually 
very little, ſometimes nothing. 
It is alſo very uſual in meaſuring betwixt 
Lord and Tenant, in caſe of Leaſes for Lives, 
an 
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nd 15ngp terms of years, to extend the Lines to 
he utmoſt bounds of the Tenants claim, taking 
inthe very Walls, Hedges, and Ditches : but 
this is accounted very hard, and oft proves ve- 
ere Þy unequal among the Tenants of a Lordſhip ; 
4 (ome being forced to make much more waſte of 
their Ground this way, than others that hold as 
much or more, But where the Cuſtom obtains, 
the Surveyor mult obſerve ic : For . it is others 
ar» Ywork to appoint what muſt be meaſured, and 
uſt Yhis only to meaſure truly what is ſo appointed; 
ur- YA good Landlord may - (and will be apt) to 
conſider ir in his Rates, and a badone 'cis like 
ece will be tenacious of a Cuſtom to his own ads 
to Yantage. ; 
ea- Laftly, In caſe of Sale by meaſure at a rate 
the Yagreed upon fer Acre (no Boundaries bein 
the Yipecified in the Bargain) the Rule (as I had | 
ind Rirom an old famous DUrneyes many years ago) 
jt Yisto exrend the Lices to the quick Wood-row 
ich Wthat is, as Reaſon prompts me to underſtand 
ur- him, torhe place where the quick-wood aftually 
erowerh, or where according to cuſtom it oughe 
ea- FFto be ſet. 
the Þ 1 confeſs theſe things are trivial, but yet more 
ro- Ynetefſary to be known, than many artificial 
or things much ſtood upon, for a young Artiſt, 
on | whom ignorance of theſe things may expoſe ts 
r is (conſiderable miſtakes in prattice. 
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the Protrattor, and Lines of Chords. 


TJ Hough what hath been already ſaid, ma 
competently ſuffice to inſtruft my your 
Artiſt in meaſuring a Cloſe of Land, yet toad 
vance him a degree higher in fiſeful kaowledy 
I ſhall rake occafion- to deſcribe unto him the 
Plain- Table, which wich Mr. #7g' I accour 
the beſt of all fixed Inſtruments : is Inftr 
ment conſiſts of ſeveral parts, 

\ 7. The Table it ſelf, which is a ParalleYograt 
of Wood fourteen Inches and an half long, at 
eleven. Inches broad, or thereabouits, and- 
neceſlity ry be! made by an ordinary Ce 


CHAP. XL } 

and 

Containing a deſcription of the Plain-Tabkyo 
ore 


workman of one Board : but for neatneſs, 0 n 
venience of carriage, ' and freedom from warp the 


ing,it is uſually made of three little Boards joys (n 
ed together fide-ways, with a ledge ar cad he 
end to hold them faſt together, and upon the 
middle Board a Socket of Braſs fixed with chree 
Screws, and with-a fourth to be faſtned on the 
head of a three-legged Srzff ; of which anon. 

- 2. A Frame o Wood fixed to it, ſo as 
ſheet ot Paper being laid -on the Table, - tht 
Frame being forced down upon it, ſqueezeth & 
in all the edges, and makes it lie firm and ever, th 
ſo as a Plot may be very conveniently drawſſ© 
upon it; this is uſually made with Joynts for.” 
more eahie carriage, but a plain one may ſuffice, 


LIpen 
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»on one fide of this Frame ſhould be equal d}- 
iſfons,for drawing parallel Lines both longwiſe 
and croG6-wiſe (as occaſion may require) over 
our Paper, and on the other fide the 360 de- 
rees of a Circle projetted from- a Center of 
Braſs conveniently placed in the Table. 
3. A Box wicha Needle and Card, to be fixed 
ih two Screws to the Table, very uſeiul tor 
lacing the Inſtrument in the ſame Poficion upon 
ery remove. 

x 4. A three-legged Staff to ſupport ir, The 

YHead being made ſoas to fill che Socket of the 

"JTable, yer ſoas the Table may be eaſily rur- 
= round up6h it, when 'cis not fixed by the 
ew » 

"# 5. An Index, - which isa large Ruler of wood, 
(or rather braſs) at the leaſt ſixteen Inches 

Wong, and two Inches broad, and ſo thick «s to 
make it ſtrong and firm, having a ſloaped edge, 

(by which we draw the Lines called uſually 
the fiducial edge, and two fights of one height, 
(whereof the one hath a flit above, and a thread 
below, and the other a thread above and a flit 
below) ſo ſet in the Ruler, as to be perfetly of 
the ſame diſtance from the fiducialedge. Upon 
this Index 'tis 'uſual to have many Scales of e- 
qual parts, and there might be a Diagonal Scale 
*the Ipftrument-maker pleaſe, and Lines of . 
Chords of ſundry lengths : but if you have ſuch a 
$ale as I before deſcribed,”you need not to have 
co them here. 

« ford, The ProtraJor is an Inſtrument ſo well 
"Mice known. and-ſo cafie to be made and procured, 
Yihat I hall be very brief in the deſcription of i 

$ 
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As it is uſually made,ic conſiſts of two parts, 
Scale and a Semicircle, but the Scale is no ne- 
ceſlary part of {t, but ſerving (if you be not 6 
therwile provided) for other uſes before menti 
oned in the caſe of Plain-Scales. 

But the Sewicircle is more eſſential, and it 
may be made of Braſs or other Meral of any 
convenient fize, as four Inches (more or lef 
for the ſtraight ſide, this Semicircle being bour 
ded as all others are by two Lines, the one right 
or ſtrait, the other circular. _ 

The right Line is divided in the preciſe midd|: 
by a Point which is in the Center, upon whic| 
the Circular boundary is drawn, 'and two othe 
Arches concentrial with it. 

The Center, when che Semicircle goes alone 
without the Scale, ſhould be guarded with tut 
little lips, on each fide one, or a little loop, for 
more convenieat turning of the Inſtrument a 
bout upon a Pin fixed in a Paper. 

The arched or circular edge is divided {nw 
180 Degrees or equal Parts numbred by Tet 
upon the upper Concentrick Arch, from o© t 
1$0,and in the lower frgm 180 to 360. So tha 
by applying the ſtraight edge of the Protradta 
twice to any Line, (keeping the -Center right 
upona Pin fixed in the Line) chat is, with the 
Semicircle firſt above it, arid then below | 
or contrarily, you may draw a whole Circle | 
the guidance of the Arch, or ſer out any nun 
ber of Degrees, 'as will appear more plaiolſ 
hereafter, | 
A Line of Chords is a Line divided into g 
naequa] parts,whereof 60, and the Radius up t 
WAI 
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«. off which che Circle was drawn, are equal, and the 
ne. Diviſions upon thar Line are equal to the next 
't 0.0 Extent ina righeline, of ſo many Degrees from 
nc. the beginning of the Quadrant as gnſwer there» 
unto; 
d il When lines of Chords are cut tipon wood, 
any 'tis both uſual and neceſſary that there be two 
Je Studs of Braſs, rhe one at the beginning, and 
yuny he other at 60 Deg, with little holes for the 
job} feet of the Compaſſes, when you take the ex- 
” Went of the Radius, to preſerve the line from 
4d1 being wounded by the Compaſſes ; and being 
hich$thus fenced, ir will for need do the work of 2 
(the -"—_ » but not altogether ſo commodi- 
ouſly. 


CHAP, XIV, 


fl How to take the true Plot of a Field bythe 
Plain-Table, upon the Paper that covers 
it, at one or more Stations, 


Here are three ways or methods for doing 
| this work, two more uſua] and ordinary, 
ie third more unuſual and extraordinary,tliough 
Wow pretty well known to moſt Surveyors, and 
"Fi late Books publiſhed. The firſt performs 
he work by meaſuring every line.from the In- 
Mrument co'every Angle, and is a very ſure ſub» 
Mantial way where it can be done, as it ordina- 
ily may in moſt Cloſes, [ 
# The 
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|  Fhe ſecond doth it by meaſuring only the , 


Station or the Diſtances, aud is very quick, buth » 
not ſo ſure and exaRt as the other ; yer if ma ff p 
naged by a $kilful Artiſt, that knows how toff {+ 
plant his Inſtrument,ſo as to avoid making acute} 
Angles unneceflarily, ir will come near _ 
the macter in many caſes; as in meaſuring for 
Workmen,that take the Mowing or Reaping « 
Fields by the Acre, or when Tythes are let at x 
ſmall value per Acre, as in poor barren Pariſhe 
they uſually are. 

T he third {s the way of Circuirion or Peram- 
bulation, the Inftrument being oft to be plat 
ted, and the Plot to be meaſared about , by 
which not only difficult Cloſes, but even t 
thickeſt Woods, yea Bogs, Meres, and Pool; 
of Water, may be plotted, which by neither of 
the other methods can be performed. 

In a)l theſe Methods,two things are to be per: 
formed : 

1. At every Angle where there is-no perſp 
cuous Mark already, as a Tree, Buſh, Sti 
&'c. one muſt be placed, as a white Paper, or 
ſuch like ; er elſe ſome one muſt go from Angl 
to Angle, and remain there as your Mark «: 
Jook at , till you bid him retnove to another: 
only when "Angles are very near you, this h 
bour may be ſpared. 

2. When ever you have occaſion to plant 
your Inſtrument more than once, (as it wil of 
ten fall out in the firſt Method, and ever 
in the two Jatter) you muſt be ſure ir ſtand jul 
.= it did the firſt time for ficuation, for whic! 
your Needle if well touched and hung, will be 
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good dire{tion, but is not thought ſufficient 
without back ſight and fore-ſight, (by ſome 
practical Surveyors : ) I ſhall therefore in due 
ſeaſon ſhew you that knack, Now for the firſt 
Method. | 

I. When you go about to plot your parcel 
of Land, find ſuch a place in it if poſſible, from 
whence you can ſee all the Angles, and in thar 
place plant your Inſtrumeat covered with a 
ſheer of -Paper, and turning it about till the 
Needle playing at liberty,hang over the Flower- 
de-luce, (or any other notable place that you 
make choice of) fcrew it faſt. Then chooſing 
any convenient place in your Paper for a Center, - 
and to repreſent your ſtation (or place where 
you fix your Inſtrument) makea prick with the 
ſmall point of your Compaſſes, to which prick 
zpplying the fiducial edge of the Index, (which 
is eaſily done if you keep the Poinr of the Com- 
paſſes reſting in it) dire& the Index by che 
fight to all the Angles, and when through the 
ſlit or long fight, you fee the oppoſite Thread 
cut the Mark in the Angle, draw a neat dry 
line along the fiducial edge to or from the Cen- 
ter: then meaſuring from the Inſtrument to 


= every Angle, ſet the meaſure by a Scale and 


Compaſſes from the Center towards the Angle, 
upon the line that points at it, making a prick 
in the line where the Chains and Links (reck- 
oned from the Center) do tiuly end : then ſhall 
Lines drawn by a ſtraight Rule from prick to 


F prick, give you the perfe& plot upon your pa- 
_ which you may divide (as hath been be- 
0 


re ſhewed) into —_ and Triongletuod 
3 0. 
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ſo find the true Content. To make which plain, 
mark this Example. 

Suppoſe ABCDEFGH tobea Field ;} 
having planted my Plain- Table as before di- 
rected at a conveuient advantage, ſo as to ſee 
all rhe Angles, (as at 1) I make a prick to re- 
preſent my ſtation in the little Circle©@ marked 
with I,upon which laying the fiducial edge of my 
Index, and dire&ing-the Sights to all the. An« 
gles, I draw dry lines toward A, and all the 
reſt of the Angles in order from the Center ; 
and then meaſuring upon the ground from the 
Inſtrument to the' Angle A, I fiad it to be 3.45, 
which I ſet (by the help of my Scale) from che N?* 
Center to the Pdint A,. atid fo upon all the reſt 
according to their due meaſures, and then black 
Hnes drawn from Point to Point, as from A to 3 
B, from Bro C,&@c.limit the true Figure of the v 
Field according to the Scale I uſed, viz..of 400 , 
in an Inch. | n 

And now before I paſs to further varieties, 
let my Reader take notice of theſe following 


things. | 

1. From henceforth I ſhall forbear (for bre- 
Vities ſake) to take any notice of the meaſures c 
of lines meaſured from the Inftrumenr to the 5 
ſeveral Angles, having ſo often ſhewed how to 5 
meaſure by a Scale. | ; 

2. When 1 ſpeak of meaſuring from - or to 1 
the Inſtrument, 1always mean from or to that | 


— 


Fg. 24 


part of ground that is perpendicularly under | * 
the head of the Inſtrument, where you are to x 
draw your Plot, which will ever be encloſed 2 


with the three Legs of your Staff. 
| 3* T hat 
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3. That ir's uſually the quickeſt way to mea- 
' Uure firſt from the Inſtrument ro the firſt Angle, 
and then back from the ſecond- Angle to the In- 
ſrument, and fo the reſt in order , {ti1l one from 
the Inſtrument, and the other to ir. 
4. It is no matter at all whether your Plain- 
able be placed towards the middle of a Field, 
as was repreſented in this Figure, or at an An- 
gle, as will appear anon, 


muſt have a care that the Inſtrument be not mo- 
ved out of its due place, till you have -finiſhed 
the work of the preſent Station ; for which pur- 
poſe, caſt your eye now and then upon your 
Needle, obſerving whether it continue to hang 


Figs 


5. In all workings by this Inſtrument, you - 


directly over the ſame point you ſet it at when - 
ou began your work, and to reCtiftie your In- - 


Ho. trument if you ſee cauſe. - But becauſe all Ta- 
oo Pls have not Needles, and where Needles are, 
they areFdt accounted ovyer-truſty, make uſe or- 
es, Nihe following help. - 
ng # hen you have planted your Inſtrument,and . 
made a point or prick in your paper, repre- 
6. {fnting your ſtation, ſer the fiducial edge of your 
-es I Index to ir, and turning it ſoftly about till you - 
he £ fd one remarkavle thing or other. upon one - 
ro | i& of the Cloſe, and another on the oppoſite 
fide as you look through the fights of your In- 
to © 9x ( which we call fore-ſight and back-{ight } 
at draw a remarkable Line*with Ink, or rather 
er. | with a Black-lead Pen quite over your Paper,. 
-o | which in this Figure 1s repreſented by the 
& | black line K L: and then if you ſuſpeC* that by 


4 


S-2 


any accideata) jog, or other caſua.ity, the Inſt ru-- 
I ment-? 
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ment is any thing removed, you may eaſily try 
and reQife it, by applying the fiducial edge tc 
the fame Line, and making uſe of fore-fights 


| and back-ſfights again, vpon the ſame Marks 


which you before obſerved upon the oppoſite 
fides of the Cloſe. 

Bur if there be no convenient place for th 
placing of your Inſtrument, whence you may 
fee all the Angles of the Field, more ſtations 
muſt be made uſe of thus: - 

LetABCDEFGHIEKLMN bes 
Field whoſe Angles cannot be 4)] ſeen from any 
one Angle, or other place in it : I-plant my in- 
ftrument ar the Angle A, andif it have a Needle, 
i mark what Degree of the Chord it cuts, or 
turn about the Table on the head of the Staff, 
till the Needle hang over over ſome remarkable 
place ; ( as ſuppoſe the Flower-de-Juce ) and 
ſcrew it faſt ; echen ſetting up a Stick with a 
white paper or cloath on the- head of it, where 
I intend my- ſecond Station ( as here at Q. )I 
make a prick or point in my paper, to fignifie 


, the point A- upon the paper on the Table; to 


which point I apply the fiducial edge of the In- Yi 
dex, and when I ſee the white at Q, ſo as look- 
30g through the flir, { ſee the thread, cut it, I 
draw the Line O P quite through my Faper 
with a Black-lead Pen, aud then keeping the 
fiducial edge ſtill upon the ſame point, and 
turning it round by degrees, I look at the An- 
gles BCDEFLMN, ftilldrawing dry 
Lines with the points of my Compaſſes, and (et- 
ting on the. Meaſures from the Sation A to' e= i 
very Angle meaſured to or from, as I did inthe 
—_ Ed TheaJ 
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ry} Then I remove the Inſtrument to the place xj. 2.5 
- to] of my ſecond ſtation, having ſer up a mark at R 
his A,and laying the fiducial edge to the Line O P, 
rksf1 curn about the Table upon the head of the 
fire Staff, eill through the flir of the back-fight, I ſee 
the thread cutting the mark at A, -and then 
theſcrew it faſt, ſo will my Needle, if a good one, 
naffhang direftly over the ſame point that it did 
onsEzt the firſt ſtation; bur however that be, fore- 
fight and back-ſight will do the buſineſs; for 
e a which purpoſe it is good to take back-marks as 
any-flvell 'as fore-marks at every ſtation, as was 
In- lnught in the Example of a ſingle ſtation, only 
3le, raking notice that, the back-mark when the In- 
or ftrument is planted in an Angle, muſt needs be 
aff, Your of the Field ; as ſuppoſe here at O. Bute to 
ble proceed. . 
and} Having meaſured the diſtance detwecn- the 
1 a Nfrſt and ſecond ſtation, .and finding it to be 
ere Ys; 10, I ſer it upon the Line O P, from A to Q, 
) Iwhere I make- another point to repreſent the 
11116 Bfecond Nation, and turning about my Index with 
; to the fiducial edge upon that point, and ſo look- 
In- Yize through the fights at the Angles G HIK, 
ok- W'draw Lines towards them on my Paper, and 
Ftoving meaſured between, every one of thoſe- 
pur Angles, and the Inſtrumenr, I. ſet thoſe 
Meaſures as I did the other, with my Scale and 
ompaſſes, from Q towards every Angle upon 
his proper Line: and then having drawn the 
black bounding-lines from A to B, from Bro C 
{et- and ſo round about the Cloſe, the Protraftion 
" e= is finiſhed. 
the }- But here to make this Figure yet more ad- 
hen} |  vantageous, 
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Fig. 25 vantageous, let me( according to my uſual me- 
_— add ſome Advertiſements. 

x. Sometimes a Station is fo taken, that you 
may meaſure towards two Angles at once, ( as 
herefromQ to Gi and H ) in which caſe you 
are to ſet down the Chains and Links where the 
firſt Angle falleth, buc ſtill be proceeding to 
the further Angle, cauſing the remainder of the: 
Chains at the fore-end to advance beyond the 
former Angle, ſo going on with whole Chains: 
ſo far as you can, to which the odd Links at the: 
end are to be added. 

2.-[f at any of your Stations ( as ſuppoſe Al 
you can ſee an Angle (for example E ) to whic 
you cannot meaſure in a direct Line without 
paſſing the boundaries of your parcel of Land 
given to be meaſured ; you may notwithſtand- 
ivg take in that Angle by a ſtrait meaſured, ; 
Line, as I have done, provided ir may be law- 
fully done without treſpaſs, and conveniently: 
without troubleſom paſſing of Fences, otherwiſe 
it muſt be- taken from another ſtation. - 

3.:] here took one of my Stations at an An- 
gle, and the other within the body of the Field, 
to ſhew the vatiety of working taught by other, 
Authors, and thar 'tis no great matter whete 
you make your Stations, ſo you can ſee the An-$; 
gles-: elſe it had been full as convenient to have 
taken my firſt -Station alſo within the body- of 
the Field, as ſuppoſe at. R. | 

4. Though this Figure. repreſenteth to 
your eye only two Stations, A and Q, your 
fancy may multiply them at pleaſure, for ſup 


poſe. the Angle H could not haye been ſeen from 


A. Of 


/ 
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or Q, how caſte had it been to have ſet up a go 
{ark at S, and then to have removed the In- 
YOU Frument thither, obſerving the ſame direfions 
( 48Yhat were given at the remova) from A to Q 
you F 1T. In the, ſecond Methad the Inſtrument is to 
the Fe planted twice, or oftenex as occaſion is, the 
; tOMules for removal of the Inſtrument fore-fight 
theÞnd back-ſight, and meaſuring the - diſtance of 
the Frations, being the fame as formerly was 
110 B:ught: but inſtead of meaſuring to and from 
the-Brery Angle, we only view each Angle through 
Sights from ewo Stations, having applied 
A) ie fiducial edge to the Points repreſenting 
tole Stations, and having drawn Lines with 
1OUt She point of the Compaſſes, or a protrafting 
eedle, the InterfeRions repreſent the Angles, 
nd-F:om which the boundary-lines may be drawn, * 
red Tis the Field protracted : Which that my Rea- 
aW- Scr may underſtand, let him note theſe three 
"ty: lpures. 
viſe Here in theſe three Figures the Angles are Fig. 26 
rarked Alphabetically, ABCDEF, &c.and +27 
he Stations by a point in a ſmall Circle num- 23 
£10, Sred, x, 2, or x, 2, 3, according totheir number 
her Bed order. 
1ereY The firſt of theſe Figures repreſents the Plot- Fig. 36 
Al-Binp of a Field at two Stations within ir, from } 
oth which all the Angles may be ſeen. 
y-0'F The ſecond, performs the ſame work by nl. 27 
tations taken without the Field, by which + 37 
| tOMrr a Cloſe may be meaſured, though the pre- 
'oulTent Poſſeſſor will not give us leave to come 
(up-ſhto it. y 
The third, ſhews how the Work may be per- Fig. 18 
formed 


— 
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Fje.2$ formed at three Stations or more, when twif ani 
ſuch places cannot be found whence to view alffeth 
the Angles; which laſt having more of difiGſMan 
culty than the twe former, ( though indeed nofPlo 
very much ) and the Explanation of that willfby v 
ſufficiently help to the underſtanding of rhemfupo 
I ſhall a little explicate the meaning of it iffull | 
articulars. | hc 
1. From the firſt Station taken according hy} 1 
former directions, I ſee the Angles A B C and 
F Cr K, and acordingly draw Lines upon n 
Paper towards them from the point repreſentin 
that Station, by the fiducial edge of my Ind 
with the point of my Compaſles. | 
2+ Having removed my Inſtrument to the ſk : 
cond Starion, (and in fo doing, obſerved t! 
Rules before given, touching ſuch removal: a 
I chence ſee the Angles A BDE F G H I Kithe 
and. draw. Lines upon my Paper towa rds.themlid 


from the point repreſenting the ſecond Starionfl 
And now viewing my Work, I find upon mls 
Paper InterfeRtions for the Angles A B D WWPe 
Cz K, bur only fiagle Lines toward the Angle 
-'C E H I: therefore. 


3. — the Inſtrument regularly as | 


fore, to a third Station, I thence ſee thoſe fou 
Angles C E H I, and drawing Lines toward 
them, I have jnterfefions for them alſo ; ſo that 
having drawn the Lines A B, B C, &5c. fro: 
&-2., 00e interfeftion to another, I have the Field 
perfetly protrafted. © For theſe bounding-lines 
from Angle to Angle, do not only fignifie the 
Boundaries of a piece of Land given to be mes tn 


ſured, limiting the Figure or ſhape __ - 
a 
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tw and are to that given in this and all Fig.2% 
v aSother Survey-books ) bur alſo are the true di- 
difkſtance by a Scale from Angle to Angle for the 
1 noffFlot upon the Paper : I mean by the fame Scale 
willy which the ſtationary diſtances were laid down 
nemupon their own lines. And this holds true [n 
:t all kind of true plotting, whether in this Me+- 
hod or any other. . | 
18 rh III. The third Method is that of Circuition, 
2 Ind this hath ſeveral varieties, according to 
1 wſtheſe three following Caſes. 
ntingf * 1. When the diftance from Angle to Angle, 
nac( without any exception } is meaſured quite 
rdund the PJot, either within or without. 
1e ey 2. When the diftance is taken only between 
| thifome more notable Angles, and the Perpendi- 
els alars of che- reſt meaſured as you paſs along 
I KFtheir Baſes, within the Plot, proper for plain ſo- 
:henlid ground; 
100 3. When the like js done without the Plot, 
| Fs in the caſe of Plotting thick Woods, Meres, 
D Pools, Bogs, &'c. DS 
glee The firſt of theſe is very eafie, conſiſting in 
tothing but planting the Inſtrument at every 
; be Angle (either within or without, as neceſſity 
touFuand convenience determine it«) obſerving the 
/210Fformer diretions for planting and removing 
wy the inſtrument ; and alſo for meaſuring the ſta- 
tonary-lines on the ground, and protracting 
them on the paper, as is manifeſt in this Ex- 


| tABCDE be a Park-Pond or Cloſe Fig. 29 
ney to be protracted, I firſt plane my Inftrument ar 


reolf A, and direct the fights to a Mark in the Angle 
and B,draw- 


96 
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on my Paper towards Bon the ground, ard hafl 
ving meaſured by my Chain the diſtance A-B 
I ſet it by a Scale upon the Correſpondent Li: 
from A to B, drawing a black-line betwee 
them with Ink or a Lead-pen, the Extremitis 
whereof are the Points A and Bon my Paper 
and the little pricked Line that goes beyond 
repreſents the remainder of the dry Line draz 
at random ( as to length ) with the poiat- of tl 
Compaſles. 
Thea ſetting up a Mark at A ( if chere we 
Toms the Inſtrument to E 

laying the fiducial edge to the Line -A B, I tur 
about the Inſtrument upon the Saff, till chroug 
the ſight I perceive the thread cutting the Ma 
at A, and my Needle ( if I have one) direR! 
over the ſame point, that it was when it was 


planted at A, and ſo ſcrew it faſt. F: 
- My next work is. to lay the fiducial edge toffig, 


the point B, and dire& the fights to C, drawing 
adry Line towards it, and ſetting the diſtanc 
B C meaſured by the Chain from B to C. 
In this manner I proceed, ſurrounding the 
Cloſe til] I come at laſt to A, where I began,by 
planting the Inftgument at every Aagle, uſing 
the help of Back-fight and my Needle, as I di 
at B, and then from the point repreſenting my 
preſent ſtation, direfing the ſight to the next 
Angle, as I did from B to C. Ve 
In the ſecond Caſe, we do not plant the In} - 
ſtrument at every Angle, but at the more cor-J;,. 
ſiderable, taking in the ſmaller by their Perpen-J, 
diculars from the Baſe as we. paſs along, of on 
whic 


— 
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Wy which this following Figure may be an In- 
ſtance, 


to be meaſured ; by planting the Inſtrument on- 
Fiz at A CF and K, I have the main ſubſtance 
Fof the Cloſe in the Trapezium A CF K, and 
aperÞ for the five ſmal! Triangles which muſt be ad- 
a BEded to the Trapezium, they may be eaſily pro- 
rawitracted by the help of ſuch a little Square as 
| thefl was mentioned towards the latter end of the 
Tenth Chapter ; for thereby finding at how ma- 

"eg ny Chains and Links diſtance from A upon che 
ound, the Perpendicular B b falleth upon the 
ine A C; and having meaſured the length of 
thar Perpendicular, and taken it between my 
alCompaſs-points off my Scale, I erect a Ferpen- 
oUyEdicular of that length ar by, which is the point 
Yupon the Paper, where fo many Chains and 


links determine, as were meaſured upon the . 


© 108 Ground, from the Angles A, ro the place where 
v10Ethe Perpendicular fell on A c, viz. at b. Juſt in 
"the ſame manner I raife the other Perpendicu- 
las, Dd, Ge, li, and L1: and then by the 
help of the Perpendiculars, I draw ( trom and 
othe proper Angles ) the Boundary-lines AB, 
JBC, CD, DE, FG, GH, HI, IK, K 
L, LA; which together with the Line E E 
derween the' Angles E and-F, give the true 
Plot of the Field in one large Trapezium, and 
hve (mall Triangles ready for caſting up. 

The third caſe is fo like the fecond, *rhat there- 


In; 


ON Bneedeth no new Direftion concerning it, bur 
" to annex one plain Diagram; all the difference 


vich 


conſiſting in this, that becauſe we cannot go 
I wv ithin 


Ig 
| h 
+ Lee ABCDEFGHIKL dea Cloſe. 
W 
W 
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within it, ( being ſuppoſed to -be ſome Pool, 

Bog, or Thicker) we muſt of neceſſity go on 

che out-fide, and conſequently all the T riangles 

made by inward Angles, and their Lines uponff ( 

the meeſured Baſes, muſt be excluded by the 

boundary-lines from being any parts of the PJot 
- as here is manifeſt. 

Fig.z1 * Suppoſirg ABCDEFGHIKLMN 
O P, to bea great Pool, though here be fifteen 
Angles, 1 plant my Table only five times, vi, 
at AEFH and M, and upon the dry Line 
AE,FH, H M, and MA, Iraiſe their Per 
pendiculars in due places, ( according to mes 
ſure ) and alſoof a right height : by which and 
my five ow, —oi Angles, I draw the bounding 
lines of the Plot, excluding all the Trianglesw 
foreign to it, they being no reſemblances-of ar 
part of the Pool, but of Land adjacent. 

" Where note, 1. That both in this and the forme 
Caſe, ſuch a little Square as I mentioned in the 
Second Chapter, will be very uſeful for ſpeed 
raifing of Perdendiculars; but where the Tri 
angles are very ſmall, it needs not be uſed, no 
che other mentioned Chap. 10. 

2. That if by reaſon of troubleſom Brufi 
wood, Gorſe, or Bogs, &c..1I could not hav 
meaſured cloſe to the fides EF, H 1, or L 
it would be the ſame thing if I went paralle 

 tothem. And this is a ſhift that the pradtic 

Surveyor will oft be put ro make uſe of, in oth 

Caſes as well as this. 


®”. 
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CHAP, XV. 


Concerning the Plotting of many Cloſes to- 


gether, whether the Ground be-even or 
Uneven. 


oo Hough I deſign not ſo high in this Manual 


as to make my Reader able-ro Survey 


| Lordſhips and Forefts, much leſs to draw Maps 


of Countries, bat to meaſure a parcel of Land 
with cruchand judgment; yet I would have him 


if © expert, as not to be puzzled, if any ſhould: 


deſire him to draw ( as it were ) a true Map of 


if * Tenement or ſmall Demeſa, conſiſting of ſe- 


veral Cloſes ; for which ſe, let him that 
knows no better obſerve this Method. 


| Suppoſe ABCDE F G HEK L Meobe ©7532 
| 2: Tenement or ſmall Demeſn divided into four» : 


teen Clofes, to be meaſured and protracted ac- 
cording to their ſeyeral ſhapes and fituation. I 
brſt draw the Plot of the whole by the Merhod 
of Circuſtion, planting mine Inſtrument eirher 
at every Angle, or yd the moſt conſiderable 


jj cither within or without, as I fiad moſt conve- 


nienc, * This being done, a Line from B to M 


iſ gives the Triangle A B M from the firſt Cloſe ; 


In the next place, I go round the ſecond Cloſe 
beginning at M, then to B, and ſo about (cum 
ſole )ro M again : And thea for the third Cloſe 
I plant my Table at C and go round to B, (the 
Line B C being protracted already ) and ſo of 
all che reſt, ſtj]] obſerving which are com- 

K 2 mon 
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Fig. 32 


G2 


mon Lines belonging to ſeveral Cloſes ( repre- 
ſeating the Fences ) that I may avoid the trouw 
ble of meaſuring :hoſe Lines oftener than once, 
and lay ever; parr of every Cloſe in irs due 
place; and that I be ſu:* i keep the Inſtru- 
ment throughout the whole Work to its true 
Poſition by Needle, fore-fight and back- fight. 
There are I confeſs divers other ways of do- 
ing this Work, but none more ſure or plaſn, 
eſpecially if the ground be uneven 3 for 1n that 
caſe, if you-protraCt according tothe: length of 
Lines: meaſured from your Station to the An» 
gles,*you will put your Cloſes into. upproPore 
tionable ſhapes, except you reduce. Hypothes 
nuſal Lines to Horizontal, by inſtruments or 
otherwiſe ( which is ſomewhat troubleſom: ) 
and the like may be ſaid when you Plot with 
the Chain only. Indeed the Method of meaſu» 
ring only the ſtationary diſtances were very pro- 
r for fetting out the Figure of each particu» 
ar Cloſe, provided the diſtance of che ſtations 
be large, and taken ( if poſſible ) upon pretty 
even ground, ( which ſometimes may be done, 
though moſt of the Cloſe be uneven ) and the 
Work ſo ordered, as not to make too acure At 
gles : but becauſe this requireth ski]] and care, 
I rather advife my young Artiſt to uſe the cir- 
cling way, as ordinarily moſt commodious 10 
my poor judgment, ( but not prejudicing 0» 
ther men's that may differ from me ia opinion) 
and where need requires let him obſerve the di» 
rections in the 17 Chapter, 
Bue which way ſoever you go to work, there 


is one very neceſſary Rule to be obſerved. . 
| | the 
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the Ground be uneven conſiderably, yot muſt-Fjg. 32 


not. give up the Content by meaſuring the Ba 
ſes ard Perpendiculars of the Triangles on 
the Paper by your Scale; but you muſt mea- 
ſure the Lines correſpondent to them on the 
Ground, and caſt up the Content according to 
that meaſure, And if. it be defired that you 
ſhould adjoyn to your Plot (as is uſual) a Scale 
of Chains co meaſure diſtances by ; you muſt 
either by making the Forms of Hills erect and 
reverſe, or ſome other Note in writing, mark 
out your uneven Ground, leſt thoſe that try it 
by the Scale, judge your work erroneous : for 
though you make that Scale exattly corre« 
ſpondent to that you protracted by ( as you 
ought to do) the Hills and Dales in the ground 
ruly meaſured, may make a conſiderable altera- 
ton, * 

It is convenient when you plant your Table 
that the Needle hang juſt over the North-point 
o- the Compaſs under it in the Box ; then may 
you by the Lines overthwart the Frame of the 
Table, eafily draw two Lines quire through the 
Plot, cutting one another at _ Angles, the 
one-pointing at North and South, andtheother 
a Eaſt 'and Weſt. And if your $k1ll ſerve you- 
to make the Two-and thirty Points of the Coms 
paſs upon the place-where- they interſet; and 
t draw the Forms of the Houſes, Woods, and 
other remarkable things upon the Demeſn, and. 
the courſe of Brooks and Rivers running through 
lt, .it will add to your commendation, 

And ſo-ir will-alſo;- if you rake in ſuch parcels 
of- Land bounding it, whether - common or-pe- 

| K3 culiaz.. 
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. ,euliar © . other men, as will make your Plor tc 
* Took handſfomly, like a perfe&t Square or Ob 
long... But however that be, you muſt be ſu 
to protract truly all Lanes going into ir, « 
— it, and all Cloſes of other mens mixed 
with ir; and alſo all conſiderable Ponds, Ways 
and Qutlets, with the Names of the Cloſes and 
uality of the Grouud, whether Meadow, Pa- 
e, Arable, &c. , 


IX = 77, =» 


CIRF, ASL 


es. 6. A. 4 


Concerning ſhifting of Paper. 


N ſuch work as that of the laſt Chapter, it 
- may ſometimes fall out ( through the multi- 
tude and largeneſs of Fields ) that one ſheet 
will not hold your_whole Plot, in which caſe 
you.may. help your ſelf by ſhifting Paper (a 
ECTS morator anc thuckt 
0. 32; Let: repreſent our ſheet © 

Fige 33 that covereth the Table, upon which the Plorof 
the large piece of Land EFG H I Kſhould be 
drawn; Tring made. my firit ftation at E, and 
the ſecond at F, I find my.paper will not receive 

_ Lene FG 4 = v7" I draw Q far 
Jt:w1ll go to the edge of the paper, and plants 
iog.my Table again at E, proceed in my Gir- 
cuition the contrary way to K and I, where-[ 
find my.ſelf again at a loſs for my Line I H, but 
draw. it alſo to.the edge: of the Paper ;. The 
| 95 
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Shifting of Paper. Io3 


\r off with the Polat of my Compaſſes ſtriking theLine 
Ob P O, paralle] to the edge of the Paper B C, 
ſar} and the Line Q O parallel ro D C, and cut- 
ting P O in Q, I throw aſide that paper for a 
:xedll while, covering the Inſtrument with a new one, 
Pays which I mark with the figure (2) for my ſecond 
3 and ſheer. 


Fig. "33 


Pa | Upon which ſecond ſheer (the leading part pjg. 34; 


whereof is repreſented by the three Lines meet- 
log in the- Angular poiors A and B ) I draw 
— IP O parallel to A B the leading edge of the pa- 
per, and croſſing it at right Angles inthe point 
Q, by a parallel ro B C,. viz. che Line OR, 
being of the ſame diſtance from B C, that Q 
in the former ſheet was from I) C. Then with 
: Rule and a ſharp Pen-knife I cut off the end 
of the firſt (Heer ar. the Line P O,and applyin 
the edge of it to the Line P O of the {econ 
ſheet, ſo-as it may couch that Line all” along, 
ind the Line QO of the former, touch the 
Line O R in the latter, ſo as to make one Line 
with it: I draw-the Lines P CG, being the Re- 
mainder of the Line F Cz, and the Line O H 


2aper i being the remainder of the Line I H, and from ' 


ot offlcicir extremities the Line G-H. © And If the 
Id be Plot required it, you might proceed on in the 
, and ſecond ſheet, and annex: a third and a fourth, 
ceiveRl &c. as there is occaſion. 
ar Theſe ſheets may be pieced together with 
lant-E Mouth-Glew or fine Paſte, ab the edge 
Cir-Y of the-former ( as you did upon the Table ) to 
ere-[lthe LineP O of the latter. | 

but And note here once for all, that when 1 ſpeak 
T ep of applyiug the <dge. of.che paper to a-.Line, 1 


mean. 
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mean the preciſe- edge cut by the Line P O: F* 
but when I ſpeak of drawing Lines to the edge Þ 
of the Paper upon the Table, 1 hope none will Þ 
think me ſo abſurd as to mean the edge that is Þ 
couched under the Frame, but that my meaning 
is, that the Lines muſt be continued on the pas 
per till they touch the Frame, 


— 


CHAP. XVII, 


Concerning the Plotting of a Town-PField, 
where the ſeveral Lands, Buits, or 
Doles, are wery crooked : VVith a Notefln 

 eoricerniug Hypothenuſal, or ſlapingÞ 
Boundaries, '. common to this and tht 
Fiftcenth Chapter.. | 


Fig.3 5 CUppoſe ABCDE divided in the manner 
of a common Field, into ſeven parts orſ|t 

Doles, belonging . to ſeven ſeveral men : Firſt 

Plot the whole as before hath been taught, then 
meaſuring from A to B upon the Land: ſet 

one Note down (as you go along ) at how ma- 

ny Chains or Links ( or both ) the Divifion bh 
berween Dole and Dole, and accordingly mark 

them -out-by the help of Scale andCorr paſles it 

the Line A.B on the Paper- plot. In the ver 

fame manner you muſt, meaſure and mark out the YH 

Lines Q-C and E D; which beingdone, takeJG! 

the. Paper off che Inſtrument, and Joying be gi 

ot 
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ore you on a Table, with the ſide A E towards F7g.35 
edge $You; the Compaſſes muſt be ſo opened and 
will Þlaced ( as by a few tryals they may ) that one 
at is (ſoot re ing upon the Table, the other may paſs 
ning $*rough the Points of Diviſion upon all the 
e pas {nee Lines, viz. A B, OC, and ED, as in 
his Figure they do. 
If the Content of any one or more of theſe 
—— Warts, Butts or Doles, be deſired without Plot- 
ting ; It may eafily be done without your Plain- 
Table thus: Take the breadth by your Chain 
the head, middle, and lower end, and adding 
Fiteſe Numbers: together, the chird part of their 
Jum is the equated breadth: by which multi- 
0 Jplying the length meaſured down the ridge ( or 
Note aiddle ) the Produet gives the Content. 
ring But both in this caſe, and that mentioned in 
rhe Ye 15th Chapter, the Figure of a' Plot may be 
mewhat diſordered, not only by the uneven» 
eſs of the ground within, for - which I have 
iyen- due caution already ( that being both 
nner the more common and more confiderable caſe ) * 
's oriut alſo by the great diclivity of the Ground 
Firſtvhere the boundaryslines go, either of the 
thenfivhole Plot or particular parcels. For where- 
: ſerÞſus in Plotting, every Line is preſumed to be Ho- 
- ma-Ytizontal ( or leve] ) that it may paſs from An- 
on isgle co Angle the ſhorteſt way, and that every 
narkNpart may be duly firuated, and none thruſt an» 
es inlether out of its right place: If it be not level, 
verybut falling down towards a Valley, or riſing up 
ttheBHill, or compounded of both ; a Line over ſuch 
takeFGround (though true for the meaſure, and for 
t be-Fgiving up the Content ) will be falſe as to the 
for Plot, 
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Plot, and therefore muſt be reduced to a ley 
and ſo taken off the Scale and protracted. For 
the deing of this there arc ſeveral In{trumenyf, 
 very- proper, eſpecially Nr. Ratbbourne's Quaſy; 
drant upon the head of his Peractor ( thoug} : 
it were better to have a Semicircle than a Qua, 
drant ſo placed ) and divers others. But ſupÞy.. 
poſing my Country friend to have no other buf, 
luch as I have already deſcribed ; I ſhall ſhe, 
him a plain eafie way much uſed by practical 
Surveyors, eſpecially in Ireland, as ſome « 
themſelves have told me, being the very ſandf 
thar he may meet with in Mr. Leybourn's Bod 
Tnticuled, The Compleat Surveyor ; 1 mean the | 
cond way by him diſcovered. 


Fig.35 Suppoſe ABC to be partof an Hill falli 


within my plot, my Boundary-linc going crook 
vdly ch pa to B, following the Surface 
the Ground. To find the Horizontal Line ( 
qualto AC ; ) I cauſe oneto ftandatthe point 
A ( the foot of the Hill) and to hold up t! 
end of the Chain to a convenient height, ar 
gently aſcending the Hill, I draw it level and 
make a mark where it toncheth the Ri!l, obſer 
ving the number of Links berwixt mine aft 
ſtant's hand and ther place, where he muſt rake 
his ſecond ſtanding, and hold it up 2s befc 
and ſo | draw it out level again ti)! it touch the 
Place, where he muſt rake his third -ſtanding 
noting the Links as before, and ſo proceed, til 
at laſt from his fifth ſtanding I draw the Chain 
level ro the higheſt point within my plot, wit. 
the point B, And now as the pricked Lines 
of this Figure pur together, are evidently equal 
t0 


—— 
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the Line A C: So are the Links noted down Fig: 36 
te every Station, when ſummed up, equal 
Fe H Horizontal Line of that parr of the 
Will.” | 
In the very ſame manner, only inverting the 
Wrder, you may find the Horizontal Line gc- 

By down-hill, where that is moſt conyenient : 
"nd if there be both Aſcents and Deſcents 
one Line betwixt two Angles, the Horizon» 
*Kt] Lines of both muſt be found and joyned to- 

Tcther in ProtraQion. * 

'F All this concerning Declivities of riſing or 


= Fling Ground, is to be underſtood when they 


conſiderable, and a very exa@t plot re- 
wired : for ſmall ones, eſpecially when much 
taCtneſs is not expected, are not regard- 
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'CHAP., XVIII 


Concerning Plotting a piece of Ground 
the Degrees upon the Frame of the Plaj 

- Table ſeveral ways, and Protratting the 
ſame. 


Fltberco 1 have ſhewed the uſe of the Plai 
Table as ſuch, and I think wy Dire& 
G 


ons haye been near as plain as the Inftrument 


it ſelf: At which ſome quarrel for irs over 
Plainneſs, expoſing the Art ro proud ignorat 
people, who judging the reſt of the Surveyor 
work to be as cafie as looking through ſight 
at a Mark, and drawing lines by a Rule, an 
apt toundertake to uſe it, or fig t the skill e 


ſuch as do. Others ſay, (and that truly) that 
tor vaſt things, ſuch as Foreſts, Chales, & 
the Circumterentor is more proper: And ey 
ry one muſt granr, that in wet Weather, 
ther that a PeraCtor, a Theodolite, or Semi 
circle; muſt needs be betrer than the Plair 
Table covered with the paper which cannot 
endure wet. Hence iris that fome Artiſts haye 
to good purpoſe ſhewed how the Box ſcrewed 
to the Index, and that made to turn on the head 
of the three-legged Staff become a Circum 
rentor. - And it theſe thus fixed be turned about 
upon the Center of the Table; they will (fa 
ſome with good reaſon, Mr. Leybourn for one 
perform the work of the Peraftor, much better 
than the Peractor it ſel, Others ſhew, ol 
. a 
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ſhall briefly ) that raking the Inſtrument as it is 
without the charge of furcher fitting ir, or trou- 
ble of removing the Box, the Index turned upon 
the Center will by help of the Degrees on the 
Frame, perform the work of the T heodolite, to 
hich the Semicircle is near of Kin. 
And though I mighe eaſily anſwer all theſe 
Objections, by ſaying the firſt is frivolous ; ſuch 
oliſh Arrogance being eaſily contemned or 
hecke (if worth the while ) by putring ſuch 
nceited Fools upon the harder part of the 
work. The ſecond impertinent to our purpoſe, 
ho deſign not to plot ſuch vaſt parcels of Land: 
And the third concerning only an extraording- 
87 caſe, ard that well provided for otherways, 
Wor ſure no man that hath not a Body of the ſame 
etal with his Inſtruments, will ordioarily 
aſure Land in continual Rain, ( a ſudden 
wer may be fenced againſt by a cover: ) and 
any be ſo eager upon his work, I have ſhewed 
w it may be done in the former Chapters of 
is Book, without planting any Inſtrument at 
|, by Chain, Scale, ard Compaſſes alone: Yer 
ſhall ſhew how the plot of a Field may be ta- * 
a by the Degrees on the Frame not every way 
t I could imagine, nor that I could tranſcribe, 
that would be tedious) bur two ways only, 
Wacreof the one is proper for an ordinary 
vole, where all the Angles may be ſeen from 
to Station within ir, the ocher fitting any par- ' 
of Land though much larger, whatever be 
Figure of it. 
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For the former take this Example 


Let ABCDE repreſent the Figure «f 
Field to be plotted by the Plain-Table in 
Weather : I pyt on the Frame without a Pay 
the graduated fide- upwards, and plant ir iff 
'fome convenient place, whence I can ' ſee 
the Angles, as at O; then placing the Ind 
ypon the Table, ſo as the fiducizl edge dy 
the ſame time go through the Center upon if 
Tabje,- and the Lines upon the Frame of 
Table cutting ir perpendicularly at 360, (whall 
the Degrees begin and end ) and 180 (rhe , | 
2 half )I turn about the Table upon the St 
head, till rhrough the Sights ( the Side markiff 
wich 180 being next mine eye) I ſee i 

- Angle -A, and ther, ſcrew it faft, obſervid** 
where my Needle cutteth, and by back-6lſf 
eauſing a mark to be ſer vp in the Line C 
the point F, thac the Inſtrument may be he 
firm from moving ( cr be reQified if it be 
ved) during the Work. And now the 
AO F paſſing upon the Land from the Arg 
A, dire&ly under the Sights of the Inſtrum 
to the Mark at F, is barry 7, the pri; 
Diameter whence the Degrees of the Angles 

' to_ be numbred. and accordingly I mark i 

_ Angle A in my Table hereafter to be exempF 
re with = — 1 - proceed, ran 
ing my Index with the 'hducja e | 
Ch ell I ſee the Thread A ON '\ boy 
at B, the ſaid edge cuts_upon the Frame at ' 
Deg. 15 Min. which I note down for that 


_———— 
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| gle: The like work I do, turning the Sights to Fig: 37 


CD and D, ( but not to F, for there is no An- 
gle, bur only a Mark in the Boundary ) and 1 
Rod mine Index to cur.for every Angle as I have 
Anarked them within the pricked Circle of the 
bt Figure, viz. 157 Deg. 35 Min. for C, 225 
TDeg. zo Mio. for D, and 278 Deg, and 50 Min. 


nm | Then I meaſure ( or cauſe to be ſtriftly mea- 
red by others) the Diſtances berwixt the 
Place where the Inſtrument ſtands, and every 


of angle, apd find them to be as I have fer chem 


M100 the pricked lines in the 
inte Circle, viz. A 4 Chains 
d Links,B 4 Chaias 3 Links, 

3 Ch. 84 Li. D5 Ch. 35Li. 

"ME 5 Cha. 6 L. And now my 

Wable both for Lines andAn. |D 

Galliges 13 thus perfected,and the 
ork-is ready for ProtraCti- | 

Sm wirhin Doors. 

Your Jacgens will eafily inform you, that 
ſach weather we ſhall hardly ſtand ro make 

Wor T able near and forma], but any thing (how 

Wruds ſocver) that we can underſtand, the 

kat, A Welſh Slate with a ſharp St (ox 
wr want thereof, a Black-lead Pen and a ſm 

Send of an hard Board like a Trencher ) is more 
onvenient at ſuch a (ſeaſon than Pen,lnk and Pa- 


per. Bur of all I would commend for expedition 


$ Red-lead Pen, whereby you may mark out c- 
Fyery Angle neatly wich one touch upon the Ta- 
it ſelf, juſt where it toucheth-the Frame,by 


£8 


lp of the —_—_ edge, and cloſe by it the 
T 


length 
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Fig. 27 length of the Lice from the Center to that At 

| gle: All which may be eafily cleared off by 
wet Sponge or Cloath ſo ſoon as you have RB 
trated. Or if through the ſpongineis of the 
wood, the head of the Table ( wnich we uſe tf 
cover with-paper ) were made a little reddiſhJ 
what great harm were that> We are forced tofjc 
do it more rea] wrong by the points of the Com 
paſſes in the ordinary way. 

Now to protra&t our Obſervations: I dra 

apon a paper the Line A F at adventures, f 
it be.long enough, and ſtick aPin in it at pleaſureſſ 
for the "ans, upon which I place the Cer 


ter of the Protra@or, ſo as the ſtraight fade (or 

Diameter ) of the Protrattor may juſt lie up 

the Line A F, the Limb or Arehed-fide bei 

upwards towards B, by help whereof I make 

F prick or point on the paper at 76 Deg. 15 
I 


for B, and at 157 Deg: 35 Min-for C, ac-{ymi 

cording to the numbers neareſt ro the Limb, | 

T hen turning theProtraRor about en the Pj 
with the Arch or Limb down towards D 
E,till the Diameter lie again juſt upon the Lis 
A F, I number downwards from the right hand 
towards the left, by that rank of Figures thatiſ 
are nearer to the Center, beginning 190, 20c 
Cc. and over againſt the places-where 225 Deg 
zo. Min. and 278 Deg. go Min. fall, I prick 
the Paper at the fide of the Limb, 
through thofe four points I draw ſo many (eve 
ral Lines, ( having laid afide the ProtraCtor 
apon which and alſo upon the Line A O, ihhk 
mark out by Points the true meaſure of ey 
| Eine ( by a Scale ) from the Center, and on | 
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F'boſe points drawing the Lines A B, BC,CD, 
D = and E A, I have the true Plot of the 
Field. 
Where note by the way, that we eſtimate 
ofdinutes as well as we can both upon the Frame 
* the Plain-Table, and the Protrator, ac- 
ounting half a Degree,zo Minutes ; a third part, 
$0; a fourth part, 15, @'c. And though by this 
means it is impoſſible to avoid ſmall errours, 'ris 
alle to avoid ſenſible ones ; and the like may 
oſfe ſaid when we protrat by a Line of Chords, 
furegat which I now come to trear. 
H Having proceeded in the Field as before, and 
pinade my Table for Lines and Angles, or done 
nat which is equivolent by a Red-lead Pen, I 
w the Line A F, and having extended my 
mp:fles to the Radius ( or 60 Degrees ) on 
E- 15 Line of Chords, 1 ſer one Foot towards the 
c4niddle of the Line A F, and with the other I 
teſcribe a Circle- like that in this Figure of a 
Pnive- angled Field, but much larger, according. 
the length of the Radius: T hen extending 
be Compaſſes from the beginning of the Line 
neo 7 6 Deg. 15 Mio. I ſet one foot in the Inter- 
natFeftion of the Circle by the Line A, and with 
200Ffke other foot make a mark in the Circumtfe- 
Face of the Circle upwards towards the right- 
and, and through it draw the dry Line B O. 
In the next place I ſubſtraQt the angle 76, 15 
"Mm 157. 35, where the Index cut for the An- 
.C, and there reſteth 8: Deg. 20 Mis. 
hich I take off the Line as before, and fer it 
on the Circumference from the InterſeRian 
miby B O,cowards the end of the Diameter marked 
T. > hp with 


—_y 
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Fgt- 37 with F,and _ the Point were it falleth, 
draw the dry line CO. t 
ſn like manner I ſubtra@ 157 Deg. 35- Min.f* 
from 225 Deg. 20 Min. and the difference is 6 
+ Deg. 45 Min. which 1 ſet from the InterſeQtionſ] 
by the Line. C O downwards paſt the primeſſ# 
izmeter A F, and through the point where iÞf 
fallech, draw-tke Line D O. 2 

Laſtly, Having ſubtrafted 225 Deg. zo Mia. 
from 278 Deg. 5o Min. there reſteth 5 ; Deg 
30 Min. which muſt be ſet downward towards 
the left-hand from the Interſe&ion by D Q, and 
throngh _the point where thar falleth, I draw 
che Line E O.And now when I have ſet the par 
ticular Meaſures upon Every Line, and draw 
the Boundary lines, as I muſt have done if I hat 
uſed a ProtraQtor, the Plot is finiſhed. 

Burt for berrer aſſurance that I have done n 
Work well, I rake the meaſure of the remainir 
Angle A'O E upon its proper Arch, #7. fror 
the Interſetion of the Circutnference by A F, 
the Interſef&tion. by E Q, and applying it to t 
Line of Chords, I fad it t@ be 8+ Deg. 10 Mir 
25-3r ought to be, for it ſhould be the Comp 
ment of 276 Deg. 5o Min. to 360, and 
ſo it is, 76.1 

And for further ſatisfaftion, I ſum up 81, 2: 
the Degrees and Minutes of all the five 67. 
Angles, which for plainneſ< fake I have 53. ; 
noted in every one of them on the out- $1.1 
fide of the Circle in the Figure ſo of- -- 
ten rejerred.to, and their ſum is 360, 360 


as./T pughe to be; and as here [$ evident, 


h 
| 


nw ea ©» 9% mp, ©” oO = mw © ow mo = x. 
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lech, 4 My Reader may now perhaps expe thar'T 

"Jieach him how to take a Plot at two os more 
Min, $arions, when all che Angles cannot be ſeen 
is 644/fom one: Bur becauſe this is ſo.eafie from the 
fionfgrounds already laid, to any that is Ingenious, 
rime$90d in part rendred unneceſſary by the Merchod 
re iid preſently following, I ſhall contene my ſelf to 
give this-general hint. | . 
# When you have from ane Station taken in all 

the Angles you can ſee from thenae, and then 

arc to remoye to your ſecond Station, do juſt as 

would do'it the Table were covered with a 
aper ; only it is at your choice, whether | 
would guide your ſelf for back-fight by a Line 
i that may be rubbed off, drawn upon the Table 
M it ſelf from the Center to the Degrees on the 
Frame along the fiducial edge, or by noting on- 
vl If what Degrees it cuts oneither fide of the Cen« 
inind} ter, the edge paſſing through it, that by the 
df help thereof and the Needle, the Inſtrument 
may be placed in the ſame Line and Situation 
as before, for taking in the reſt of the Angles, 
inf}-4f it can be, if not, another Station muſt be ta- 
ken after the ſame manner. But now to my ſe- 
cond Method ; - 4 

Lee A B C DE be the hy > of a laſts | 

. 4 be plotted, the Weather being bad: 1 fend mine Fig. 38 
Aſfiſtants-to find the length of every fide, mea- 
furing it about, cum ſole, beginning at A, who 
return me ſuch an account of every fide,inChaſos, 
and Links, as I have noted themyppon the c 
and in the Table following, viz. AB 3 Chains, 
73 Licks, BC 4 Chains, 91 "Links, &c. In 
the mean-ſeaſon, | make haſte. t67 find the Ab 
$©15, 
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gles, and withont ' curioſity plant the Loſtru- , 
ment at B, and laying the Index on the Center, ly 
I look at C, and find the Index cutting 10 Deg, 
15 Min. and looking at A, itcuts 126 Deg. 45 
Min. out of which it I ſubtraQt 1o Deg. 15 Min: 
there refteth 116 Deg 3o Mio. for the Anglefl[ 
A: but. becauſe I like not my Quarters ſo w 
as to-ſubtra@ there, I ſet them down thus; 
BE _ = the meaning whereof is, that B 
notes the Angle, and C A the Lines meet-fl 
ing chere, cutting ſuch Degrees on the 
Frame',-. and the reaſon why 1 ſet A above, 
is for more ready ſebtraQting afterwards: rhen 
removing to the Angle C, and thence looking 
at Band _ I find the Index' to cut as here ex- 
153-10. x 
preſſed, CD IF. 40. | 
In like manner 1 find at D thus, DC 56, 0 
: 28. 50 
AtE thus, g D 741.20 
A Il. 45; 


And laſtly, at A I fndthem thus, ap” - 


AnJD. A [Sedes.[Ch. .| This- being done, [ 
x] 8; ro/A 721 haſt under Covert, 
B [rr6j;z0BC], and by Subtraction 
C 1135oC DJ r [88] find 116 Deg. zo M. 
1D | &pÞ5SIDE | 6 for the Angle B. 137 
E [rz9]35JE = 2 Deg. 30 M.for C..47 


-j Deg. 15 Min. for-D. 
1 ++ Deg. 35 Min.for 


E, and v9--[Deg.-20 Mini: for A,- as. you find 
them 


39 


Plotting of Ground ſeveral Ways I17 
ſtru-Sthem on the Figure, and Þ this Table toge» Fig.. zF 
-ner,fther with the length of the Lines. \ 
Note, that there is a way-to find the Angles 
ichout Subtra@ion, if at every Station you 
ky the -fiducial edge over the Center, and the 
Diviſions 180 and.z6o, turning about the head 
of the Inſtrument upon the Staff, till through 
he Sighrs you ſee one of the Neighbouring An» 
gles, for the Index turned upon the Center to 
the other Angle, will give you the quantity of 
he Angle you are at, bur this exact planting 
a every Angle is more tedious than the other, 
ove, laad therefore not ſo* fir for wet weather. Bur 
rhen Ynow to protradt this Plot : 
kingh Firſt, by my Scale, Rule, and Compaſs, I 
e ex*Fdraw ' the Line A B in length ; 'Chalins, 73 
Links, ending at the pont B: then laying the 
; Center of my ProtraRtor upon the Line 4 B, 
, os Uo as the Center of it be upon the Point A, and 
. 50 that end of the Diameter from which the Num- 
ders are reckoned on the Arch or Limb to- 
wards B, I make a point for the Angle A at 89 x 
. 30YDeg. 10 Min. by the guidance whereof and the | 
. 20 Bpoint A,I draw the Line A E, which according 
to my Scale, muſt be 2 Chains, 29 Links.. 
In like manner placing the Diameter upon 
AE, juſt as it was upon A By and the Center 
pon the point E, I mark our by the Limb (or 
the Angle EE) 129 Deg. 20 Min. by which E 
draw the Line E D, 6 Chains, 64 Links. 


— 


— 


g- 45 
M 


\ngle 
W 
thus3 


at B 
neets 


the 


I 
w— In the next ren, I bring the Center of the 
- D. EProtrator to the point D ies Diameter, lying 


.for on the Line E D, and its Limb rowards A, by 
find I which I prick out 67 Deg. 15 Min.for the Angl 
Xe . 


T1 8 | Plotting o G round ſeveral Ways, YA 


Fig. 38 at D and draw the Line 1 Chaio, $8 Links. | 

Laſtly, the Center being at C, andthe Dia- 
meter upon the Line DC, in ſuch manner s 
before at other Angles, I —- out by the Lint 
or Arch 137 Deg, 3o Min. and draw the Line 
C B;, for at B my Plot ſhould cloſe, and i 
rightly done, the Angle at B wil! be 116 
30 Min. and the fide B C 4 Chains 91 Links, 
which by meaſure I find fo to be. 

Bue if I plot by a Line of Chords, I am nat 
bound to this Order, but may go from AtoF 
and fo round that way if I pleaſe, which I could 
not {6 well dowith a ProtcaQor, withourreck 
oning my Numbers backward, yer ir muſt þ 
granted that a. Line of Chords neither dorh the 
work ſo quickly nor conyeniently, for this 
the way. 

When:I have drawnthe Line A B of a rig} 
lengch, I ſet-the Compaſſes to the Radius, and 
placing one Foot of the:Compaſſes in the point 
B, and with the other deſcribe an Arch of-4 
competent: length, beginning at that fide of the 
Line A B; that is deſigned: tg bethe inward-fidtY; 
and upon this Arch, 116 Deg. 3o Min. muſt be 
ſet, but becauſe py Line of Chords gives me ot» 
ly 9o, Þ et them firſt an frem-the Line AE 
and: then take off the remainder 26 Deg. 30 
I-joyn them'to the go hpon the Arch, maki 
a Poine, through which the Line B muſt be 
drawn ofa due length, In the like manner muſt 
I do at CE, but the Angles ar A and D need 

+ no ſuch piccing, being capable of being meaſu- 
red our by a Line of Chords at once. ' 


=o 0 R \C.qa: ru © & 4 © = oo,» Ay, oo 
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Plotting of Ground ſeveral ways. 11g 


s. Nor do your Angles only give you trouble in 
Jit-f this kind of work; but oft-times your Lines will 
er BY be found too fhort- to receive: the touch of an 
AWE Arch upon the Radius, eſpecially if the Line of 
Linf Chords be large and your Scale little, and ſo 

Yi may often fall out when you uſe the Protra- 
VegY Gor upon ſuch "fhort lines as A E and C D of 
Inks B his laſt Figure : In which caſe a Rule muſt be 


NNE, duc length that'the Arches 'may meer them 
0 BY without the Figure. And. if thoſe Extenſions 
ouldl of lines and deſcribing of Arches ſpoll the beau- 
recke y of our Plot, the matter is not weighty, 'tis 
»Y þ cake ro nu 59 gel for if you lay dry 
n paper prick thro every le, 
5 VF lines Jeawn between thoſe points will give you 
'Sthe Plot neat and perfe. 

One -thing more. before I cloſe this long 


, 200Y chapter ; the Artiſt ſomerimes loſeth his labour 
wy of ProtraQion through ſome error in the Field, 
1 VIE as his Plot will not cloſe: tis therefore 


f the 00d to know before we begin that work, whe- 
-0&Fther it will or no ;'for which purpoſe it wetake 
ſt bf. Number lefs by two than the number of An- 
Ce FB fles in the Plot, and chereby- multiply 180, 
A DF that Produt being found to be equa} to allThe 

"Angles, the Plot will cloſe, and ic appears 
cy our Plot in this preſent work: the Multi 
uſt be plier being 3, becauſe the Angles are F, and 
Dy the Multiplier muſt be two leſs than the num- 


tar ber of Angles. 


z 
i 
«7 


Ne 


applied to them, and they muſt be extended to - 


Es. md 


= 


OE: ; " 
Plotting of Ground ſeveral ways. 
. Deg. Min. 


180 $9.. 1O 
3 216 . 30 
ſhe ; A37 » 30 
$49 67 , IF 
129. 35 
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This kind of. trys] is grounded.upon 
principles of Euclid and Ramas mentioned in the 
rſt and third Chapters of this Book, ſhewi 
- that in all plain Triangles, all the- Angles cak 
copgether, Ire equal to two right Angles, andfſy 
that. che ſides ( conſequently the Angle alſo ) offfici 
every triangulate* Figure, are more by two thall! 
the Triangles of which ic coofiſteth : Bue I think 
It not proper to be large in ſuch things wheren 
of my young Artiſt is like to make bur lictle uſeAf 
for when a}l is done, I confeſs with Mr. Wing i 
his Ar: of Surveying, Lib. 6. Chap. 15, that th 
way of Plocting by the Degrees, is-far moreſſy 
troubleſome, tedious, and liable to errour, tha 
the other ways upon.a ſheet of paper, and c 
fore not ordinarily tobe uſed, bue when neceſirſhr 
ty compelleth us, | | jþ 


Nr OI _ 


a 


\ 


| 


8 
0 
{0 
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CHAP. XIX 


Concerning taking wnacceſſible Diſtances by 


| the Plain-Table, and acceſſible Altitudes 
by. the  Protrattor. 


n 
1n the firſt of theſe, is gathered from the In- 
wingtuctions given for Plotting a Field, by mea- 
akenBfaring only the Statienary-diſtance ; but to 
make the caſe more plain'to an ordinary capa- 
icity : Suppoſe the Line A C to be the unknown 
breadch of a River, over which a Bridge of 


MIny inform himſelf what ſtore of Boacs and 
*FPlanks is neceſſary to be brought down ) com» 


here he is at preſent, to C a litcle Boat-houſe 
Son the other fide the water. . 

To fatisfie his demand, I plant my Table co- 
ed with a paper at A, cauſing one to ſet me 
celirſhp a mark ar 

Yong the Bank of the River ( the further the 
terter, if diſtance do not hinder fight :) Thentha- 


kducial edge upon it, I direct my. fights towards 

and B, and ſtrike lines rowards them. Which 
AP.;Kkone, I ſet up a mark at A, and from thence 
ſure to B, (6 Chains, 3z Links) and fo plane 
Inſtrument at'B, laying che fiducial edge to 


the line A B, OI about the head of the 


Ioſtru» 


He Subſtance of what is to be ſaid for the p; 


Boats is to be laid, and the CGienexal (that he 


ands me to tell him the true diftance from A. 


at a good diſtance from me, a- 


Ying choſen a poine to repreſent A, and laid the 
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Fig. 39 Isftrument upon the Staff, till through the 
fghrs I ſpy the Mark at A, and then ſcrew it 


faſ. 

In the laſt place, I rake 6 Chains 2» Links of 
my Scale, and ſet it on the Line A B, from A to 
B, and laying the fiducial edge to the poſne B, 
from thence .dire& the fighesroC, and draw 
the Line B C, meeting or cutting the Line A C 
in C: So ſhall the ſpace A C meaſured on the 
Scaſe ( viz. Chains, 29 Lioks be the. diftance 
defired : and becauſe the Chain is 22 Yards1ong, 
3if I multiply 8.29 by 22,the ProduR is182 Yards 
and ,3% of a Yard, which by reduQion is ſome £ © 
Jitle more than. 13 Inches and } of an ſnch. | 

Now to take the height of a Tree, Tower, 
er Steeple by a Protraftor, without any Arith- 
metical operation, hang a Plumet with a fine 
Silk- Thread at the Center of it , and hold it 
Redfaſtly wich that end to your Eye where the 
ag Numbers begin, then look ſtreight along the 

Diametet, as if you were to ſhoet in a Crofs- i 
bow without a Sight.( ſtill removing backward 
and-forward as there is occaſion ) till you ſee the 
rop of ther Tree, Tower, or Steeple , and the'F* 
Thread ar the ſame time fl ups 45 degrees; 
1o ſhall the diſtance from your Eye tothe Tree, 
Fower, or Steeple, meaſured in an horizontal 
or level Line, together with the height of your | 
Eye above the bottom of it, be equal to the 
height thereof. | 

If either for- convenience of fight, or any 0- 
ther reaſon, you think good to ſet the other end 
of the Diameter to your eye, then the Thread 


tar the tryal aforeſaid, muſt fall upon 135 Degt: 
; | inſtead 


— 
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To caft up Land by a Table. 


Inſtead of 45. Other ways of doing this work by 
this Inſtrument ( or a Quadrant ) with the 
help of Trigonometry , and by other Inftru- 
ments, I forbear at preſear ( till I wrice a ſe- 


cond Part ) conſidering whoſe benefit is here in» 
tended. 


Ot IT 


| CHAP. XX. | 
& fof Cofing wp the Coment of Land by-4 76 : 


o 
ws # 


make up the number of my Chapters ts 
:aneyen ſcore, I ſhall add one at the defire 
Jofmy' worthy Friend Mr. 8. L. before memion» 
&d ( to: whoſe Experience and Commupicative» 
tes acknowledge my ſelf indeed forfienc- 
n of meaſaringcrooked Lands pr Doles ae the 
adi and both ends,tuarking every where how 
the Bice Diviſions fall; as is mearioned in the begin- 
the Ying of Chaprey 17. ) concerning the uſe of g 
es; (be borrowed out of the 46th Chapter of Mr, 
ee, [0 bournt Compleat Surveyor, ſecond Edizitn, Page 
al $71, which with the uſe take as followerh. 


M » This 


To caft wp Land by a Tatle. 


This Table confiſts of rhreef, 
Colmnns, the firſt containing 
Links , y _ _ (or | 

p «Fnaxters Acres ) the third. 
Perches : and the uſe of ith 


thus: Suppoſe « Fiel 
uppole a Fi 
7.25 to w4 Chains and 
5.50 25 Links long, and} 
'5 Chains 5o LinkbF;* 
36250 broad,theſe by mul-B;" 
3625 Tiplication-- makefl. 
3625 398750 (as herebÞ 
=—— evident } whereof" 
3.98750 five Figures beingily 
_ Sn | 
right-hand, the Figure 
. nifies Acres, and the refl, vel 
- 98750 denote parts, and to re-l 
\ duce them: into Roods a 
; Perches, I firſt ue 
A R P traQt fromg8750 the 
o—— greateſt number « 
33 24 Links'in' my Te 
14 thatcan be ſubrra&I*! 
ed from it,vix.90000}K" 
| 3 3 33 ( and put down & 
_ — It 3 Roods, 24 P 
ches which | find over againſt it 
in the annexed Columns ) and the remain being 
| 8550, | look in the Table, and find. over againſtY_. 
itt 14 Perches, whick by addition makes 3 
Roods 38 Perches: So is the whole Concent 
of the Field 3- Acres, 3 Reods, 38 Peocknt, 


_— 


» Xx 


To caft up Land by a Table, T9 5. | 


_ | Bur note here, that if the Remainder after . 

- The firſt SubrraQ{on cannot be found in the Table, 

(or I may take the neareſt to ic, ſo the error will 
vl 


% 
Kt 


but part of a Perch. 
As for Example : 


7. 35, being the half Perpendicular, and 9.23; 
he Baſe, give for their Produ& 6.7805. The: > 
fg cres and from: the reſt- 70000 being 
bdutted, ( to which 2 Rood, 32 Perches an- 
ſwer ) there refteth 8405 , which becauſe I can- 
x find in my Table,] take theneareft, A R P 
hich is $r25, to which 13 Perches. 6 2 32 
wer : So the wholeContent of that 13: 
Triangular Cloſe is 6 Acres, 3 Roods- 
| 5 ſquare Perches,and a lictle bet= 6 3 of 


1 | Bur Aſenum de Tabula 
' Tam at preſent taking leavz of my Country- 
2, and ft he he with him any 
1peter Natural Capacity, ſo 
ch Arithmctick as enabled him-to add,*Sub- . 
t, Multiply, and Divide; 1 dare make him : 
dee, after he hath as faithfully Jaboured to un- 
Wrſtand me, as I to be underſtood; whether I : 
ve not ed what 1 undertook in-my. 
Iicle or elſewhere, - 


ADVERTISEMENT 


The Author hereof uſetH in #/inter and Spring Seaſons 
to board young Gentlemen ard others ar his Habicatioq 
near Dunham in Cbeſbire, and to inſtru-chem in the 
parts of the Mehemanichs, VIZ... 


', While Numbers. 
Vulgar concerving<' Frafions 
Arithmeticth. \ , t Balancing Account 


Decimals- 


Artificial by OR: 
Symbols or Algebr 


The Doffrine of plain Triangles. 
Meaſuring Superficials, and parti 
' Grametr and therein larly Land,by ol uſuat Infirument 
| | Meaſuring, of Solid Bodies. .. 
1 euging. of Cars... - 


The D4rive and-uſe of Glahes and Spherical Triangle 

The Principles of Aftrenomy apd N Dy 

The Art of Dielling, by Logerithms, Scales,qnd Get 
macrical-Projedtion, Gt. 
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I. 
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PROBLEMS 


TouchingCompoundIntereft and 
Annuities, expreſſed in Symbols, 
tobe reſolved by Logarithms ; firſt 
preſented in' Twelve ſhort Lines, 
to the Right Honourable the Lord 
Delamer ; afterwards Explained 
by the Inventor Adam Martindale, 
and by his Conſent preſented to the 
— Society by Mr.. Collins, 
and now applied to pertinent Queſti- 

- ons in a Pratlical way, to make 
them more plain and uſeful. 


T Hele Problems are diſtinguiſhed into three 

Ranks, whoſe Symbols are thus to be un- 

derſtood. . 

9 Principal, common to 

Jr Rate, vip. 14. with its Rate, all che three 
; Time, } Ranks. 

« Amount or aggregate,proper to the firſt Rank, 

{ Sum of Priocipal and Arrearages, proper to 

i Dilkrenee of Principal and Worth, 

| ifterence of Principal a orth, proper 

eothe third Rank. " Their 


| 200 Componnad Intereſt and Annuities, 

= Their Capitals ſtand"for the Logarithms Q 
the Numbers fignified by the ſmall Symbolic, 
Letters before mentioned. | 


D. fignifies Datz, Q. Bueſite,' Prob. Probie A 
Reſ. Reſolution. 


The » concerning Compound 
"J7 "gle Sum of Jlowp = 


I. Prob..D p,r,t. 0a? Ref. Ri p—; 
2. Prob, D.a;rs. 0p? Rel. 4 R;=! 


4. Prob. D.p,e.r. 2.7? Rel =? =þþ 
fe 
4. Prob, D.p,a,r. 2.1? Ref. 4—-P 


yt 
| 'R 
Reiuphee rdficiageo rhe Bonr Purkhunile 


_ . Queſt, 1. What will 15h IA amount $0 

72 yeaps & 6 per Cent. Compound Intereff? ' 
_ g14. 32. 9 &; n 9. as appeaas by the 

WOTIk. 


R viz. of 1:96—=0.35306" ' 
30% e- co 12 
o506r2 
©O35306 
— 
Re ==0. 303673 
P 15.5 =1.190332 


— 1.494004 


Compound Intereſt and Annuities "I ' 


—_— 


Queſt. 2. What is 3r L. 3 5s. gd. 1 9. dze 
Seve years bence worth in ready money, ing. 
y 6 per Cent, Compound Intereſt. 

uy Anſw. 15 t. 105. as here appears. 


A 31.182=1.494004 
==0.02 5305 
2 I2 
CE 
OFOGIg 
+ 025306 
 Rr=0. 303672 
A —- Rt=P==15.5==1.190322 


Queſt. 3. At what Rate of Cothyound Intereſt 
Wig! 10 5. amount to3rl. 3s. 9d, 19. in 
> in years ? | 
fnlw . At 6 per Cent. as here, 


A=1.49 4004 
P=1.1903t3 


| ©-303672 


12) 0.303672 ( 0.025 306=1.08 
© 
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202 | Compound Intereſt and Amnvities. 


. 4. In whar time will t5 L105.4 
zo3rl 35. 9d. 19. a6 per Cent. Compay 
Intereſt. 

Anjw. In 12 years. 


A==1.494004 
P=1.190333 


R .025306) 0.303672 ( 12= 


O 


The ſecmd Rank ,toucbing Amnuities in 
rear, grounded upon theſe to 
* Ax1ioms, 


r. The ny od Rate of leh, vel 
given, the Principal correſpondent to that 
nuity is in effe given alſo, being eafily fou 
by the Rule of Three, thus 3 


As the Intereſt ofany Principal (ex gr. of 
Io, 100, rooo, Oe.) & tothat Principal ; 
the Annuity of Penſion, to its Priacipal. 


2. The Sutn of the Principal and Arrearage 
of all che Payments being found,rhe Arrearage 
alone may be obtained by ſubtraſting the P 
cipal from that Sum, 


Mt 


Compenad interef and Annuities. 


1 Prob. D.p,r,: Qs? Reſ. Ri+P—8S 
2 Prob. D.s,r,t. Q. 9? Reb S—-fi==P 


3 Prob. D.p,rt. &.r? RED =_ 
: 


4 Prob. Dp,r,r. Qt? Ref. S— =0 


F Þ} Examples ſuted to- the firſt and lalt of theſe 
Four Problems. 
Queſt.- r. #ba will 33 | per annum amonnt 
vin 14 yecrs 4: 6 per Cent. Compound Intereſl > 
In a Anſw. 693 1. tos. as here. 
Si} 
0 33 


300 
399 


6) 3300 (550 
39 
30 
30 


00 


R=—0,025 308 
= 14 


0101224 
0.25306 


0.344284 
N 


mr== 


_ ComPoend Intereſt and Annuities, |. 


Ri—0.354284 * 
P==2.740863 L 


$=3.094647=12 435 
| 559) 
693'5 


Queſt. 2 In what time will 33 1. per an 
raiſe « ſtock of 693 1. 10S. -at 6 per cent. C 
Inceſt KG hs. 
Anſw. In 14 years, as here is evident, 
+ ads art. A: KOT, 


55 0b693.5=1243.5=" 


$==3,094647 
P==3.740263 


25306) 0.354285 (14 
25306 

| i : 101224 

; 44 101224 - 


© 

The third Rank of Problems touching Annu 
ries anticipated or bought for a Sum in hand (« 
that which 1s equivalent) at compound Llatere 
diſcounted, is bottomed upon the former of t 
ewo Axioms aboye mentioned, and this th 
followeth : —__ 
8 Axiom. [f the differetice of the Principal ar 
w- Worth be once found,theWorrh is eafily obraig 
ed by ſubtraQing that differegce from the Pri 


«Cif 


— _ ,—. m— 
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al, which is ever greater, being the Worth 
the Annuity at that Rate for ever. - 


Prob. D. p, », ta&. 42 \Reſ,,Þ—Rt—D 

Prob. D. d;r,1:&,p> Rei. D4-Ri=P 

Prob. D.,4, 1; $:#2 Ref, P=—2 
: 


Prob. D.p, 4, r. &.t >| Rel. nn 


Examples ficted to che firft and'fourch of theſe 
TIS ,. wh 
Queſt, 1; 3/7 & 37 1. 10s. per annum t9 con- 


r cent, Compound Intereft allowed to the Pure 
fer? | 
Anſw. 1241. 18s. 8 d. as here is ſbewed. 


cd. ;4? 17.5? . 


17.5 
m=—_y, A< 5 
500 -.. 
700 
100 
$) 1750.0- ;(218.75 
onu mo NY TYW 
id (« © 
Irere R=0033434; 
of <> It 
s eh 
033424 
2] ar 03 3424 
>» | , 
| - Rtj=0.357664 k 
cif — P=3z 


e for 11 years, worth in preſent Money, at 8 


-- 


A ——— 


8 : Compewnd Inereft and. Annitits, = 


RL o— 


P==3.339948 
Ry==e8. 367664 


218/75 
D=1.97228 (948 '7 


124\933 


Note,that if in ſtead of fubduQing Rt from P, 
I had turned &t into the Arithmertical Comple- 
ment 9632335, and added that to the P 
2.339948, it would haye done the fame thing in 
a more convenient manner, (fave that it 1s got 
ſo ſuited to the letter of the Problems) as here is 
evident, 10 being rejeted ( «@ in this caſe it f& 
muſt ever be) from the Index. | 


0.033424 
I'I 


| 


033424 
033424 


| 


0.367664 


9.632335 
2.33994Þ - 


L $9 2295 


Queſt. 2. In what time will 171. 10s, p4y off 
«Debt of 124 |. 18s. 8d; allowing the Creditor af- 
zer 8 per Cent. Compound Etereſt 2 


Axſze. lo 11 years, thus manifeſt : 


8 - 2K 


00 
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D—C_— 


5” > 9 2: 17:9 218.75=p 
| 124-933 
93.$17=d 
P==2.339948 
D=1.972284 
—— — 
R=33424) 0.367664 (1t 
—— 
0 


Any one that underſtands the very Elements 


ff Algebra,may contract theſe Twelve Problems 
neo Threezfor the Firſt of any Rank will by Re- 


uQion , SR, and Tranſpoſition, pro- . 


uce the reſt. Then the work of the ſecond Rank 
tay be performed by the firſt, if one bur under- 
fand, that inſtead of the Penſion, he muſt rake 
the principal correſpond 
ith it till he have found the Amount, from 
which the principal maſt be fubduRed when the 


_—_ of mn Annuity are fought, and fo - 
rt 


proportionably in the reſt ofthe Problems. * 
My ' Noble Lord Delemer, only noted down 

for his own uſe Ri-P=—=4, and P— Rt=D : 

by which and a ſmall Canon of Logarithms he 


{ll quickly anſwer any Queſtion of this kind. . 
But for the help of young Mathematicians, E- 


tave ſet them forth thas explicirely, 


[The only inconvenience of any .importance - 
that I can yer difcover-in this Method, is, that- 
in both Ranks concerning Annuities, the ſecond - 


20d thizd Preblems arc rather for demonſtra- 


N-3 ($711 BY 


enr to ir, and work - 


— 


_—_—— 


i 


= th , 


VR 
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tion of the other, and ro. compleat. the Round; 
thaa for any other great uſe, proceeding upon 
{uch . Das as are ſeldom given for fhnding t 
perfions and.rate, (or if they were, the Work 
would be rendred uſeleſs) yet we are not le 
withour ſufficient help tro find our penkons or 
annuities by plain and proper Data. For inre 
ference to the ſecond Rank, if the Arrearagez 
(or Stock to be raiſed). with the rate of Incereſt 
and time, be given for finding out ſuch an Ar- 
nuity, as at Gch 2 rate, and in ſo much time, 
will raiſe a given Stock by Its Arrearages; us 
cafily found thus : 
_ Suppoſe an Annuity at pleaſure, and by the 
firſt Problem of che ſecond Rank,. find out its 
Arrearages': Theo ſay by the Rule of Three. 

As. the Arrearages tound, to the ſuppoſed An. 
onty : i the Arrearages giyen, the Annuity. 

uired. 

*or clearing whereof, let this be the Ex- 

ample. | 

Queſt. What Annuity will at 6-per cent. comp, 
Intereſt, raiſe a Stock. of 693 1. 10 5..in fourreen years, 

An(w. E, 37. * annum, as here is manifeſt, * 
. Suppoſe 3o /: then the Work goeth.on thus > 


4 3 


6. 200 +: 30. 
3a 


.C&) 3000 (5c0. 


©OO. 


— 


cm —— 


 O— 
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Ms ————— 

UNC ' R. 0.025306 

pol I4 

e _ — 

'ort 0.101224 

le 0.25306 

$ Or 

176& Ri==0435 4284 

ages 2.698970 

reſt —— 

Ar- ' S=3,053254 = 1130[46 

me, 500] 
630] 46 

the my 

Its 


; 630.46 . 30 :: 693.5? 
An: , © 


UITY. £30.46 ) 2080F5:D (32.999 
[ C | 

X: 44946 
omp. 


21, Here we account 32-999 for 33, being ſo 

« Much within an inconſiderable trifle. 
us >} Likewiſe in relation to-the third Rank, if the 
-IVorth (or Price) Rateand Time be given, and 
he Penfion to be haſed- be required ; find 
e worth of any fu d Penſion by the firſt 
Problem of the.chird Rank, .thes the proporti- 

n ſtands thus : 

As the Worth found,zo-the ſuppoſed Annui- 
: So the Worth (or price) given, zo the 
eenſfion required ; as inthe Example follow _ 


a4 , | Queſt. 


5 
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—_— 


: _ What Annuity to conrmue eleven year 
will be purchaſed for t24 | 18s, $d. a $pea 
cent. Comp. Intereſt. 
Anſw, 17 |. 10 8. as here. 
Suppoſe 12 1. Then 


S > 29 3+ 2029 
+ 


R=>0.033424 
II 
; af 0.033424 
0.33424: 
W———— 
Kr==0.567664 . 
P==2.176091 
At—0.367664- 
150] 
1808427641332 


% 


Sol oY $5:668 
07 a> 5 ls, EY *$5,664 
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te 


year 5.668 if 13 :3 124-933? 

$ per ; 12 
249866 
124933 


$5.668) 1499.196 (17.5 


60 


If the Interval betwixt every ewo payments 
leſs than a year, conſider what part itis ; 
herher > 4 13 13 32 10ers &e. And by the 


po 


here, 


Mom) at 6 per cent. Compound 
Anfw' 137k, xo fs: x & «5 apprars 


R==4) 0.025306 
0,006326==1[01467 
_ 
ES 
| [a1467 
664 101467 ) 


212 


mms 
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01467) 3.75000 (235.623 


—— —— — ———_ 


1059 


, + R==0.006326 
Number of Quarters 53 


0.018978 
0.31630 


+ Rr=—0.335278 


Ar.C.9 664721 
P£=—2.407600 


255 [523 
2:072321=118fir9 


_ 1370504 


Whereas I mulcip'ied the Fourth part of t! 
Log. of the Rete;viz.0.006326 by 53 (the Nur 
der of Quarters) ] might as well have multipl 
ed the whole Log. .of the Rate, viz. 0.025 306 
by 13.25, i.e. 13 years and 1 quarter, 2ndi 
would have been full as exact, or :rarher i 
( two places being cur off.irom. the-'Logeritbar” 
mvu]riplied rowards-the-right hand : ) 1 fay ratherſ\ 
more exaQ, becauſe thexe: remained 2: whe th 
quartered the Log. of the Rate. F 


Queſt. z. hai x 5. Wetk t0 continue 7 
5 and three quarters worth in-ready Money at 8 
xr cent. Co Intereſt > 

Anſw. 75 bk. 17s. 8d. 2 9. 
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53) 0.033424 ( 0.000642==.00148 
: 40 : 
00148) .35000 (168.918 


136 
R=——0.033424 
—_— 7 


Rt=0o.259036.00 
Ar..9 .740960 
P=2:2.227675 


1681318 
1.968638 ==93'033 


— 


morey n5|885 
of Here I mulciplied (not by che Number of 
aAWeeks)but by the Number of Years and r= 
Fters, cutting off two Cyphers from the Pro- 
FuR. And I allo tookthe Arichmerical Com- 
plement of 0.259036 , VIF.. 9.749963 and 
added ir to the Log, of the Principal in ſtead of 
ſubtratiog the Log. 0.25 3035 from it. 
Laſtly, As to the Ratevof facere®® according 
the ſenſe of Dr. Newton, Mr. Dary, = = 
thers, 


. 2 


214 Componna Intereſt and Awtuities. 
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N— 


thers, I ſee not why this Method may nor i 


made uſe of as well as any other, This unive 


fal Rule belng firſt underſtoed : In Queftion? bel. 


longing to the Second Rank, the greater Rave 
Intereſt, the greater Arreareges ; and the leſs Re 
the leſs Arreereger. . But in Dueftions belongi 
to the third Rank, the greater the Rate of In: 


the leſs the preſent Worth (or price) and "| 
leſs the Rate of Intereft, the greater the Worth, of 
vice verſe. I ſhall ſhew this in anſwering rig 
Queſtion following, coaceraing a yearly payy. 


ment of 1 /. becauſe that by bare Multiplic; 
tion may eaſily be applied ro any other. 
A Field worth 1 1. per axumclearly,is offers 


to be ler x1 years for 15 {. tobe paid ar the er 


of thoſe years : What is the Rate of Incereſt & 
manded for the ſeveral payments 2 


Aa{w. Firſt, I ſuppoſe 6 per cent. and trying 


it by the firſt Problem of rhe ſecond Rank, | 
find the Arrearages to be but 141. 195. 5 
which is 6 d. 3 q. too little. 

T hen crying whar the Arrearages will a 
mouar ©o at 6.2 (or 64. 45.) per cent.] find 15.13 
or 15 l. 25. 74. 19. Perceiving then I ha 


f 


over-thot my Mark,l make my third tryal ar 6.1] 
(or 61. 25.) per cent. and the Reſult is 15.05] 


or 15 4. 1.5. which is pretty near, being bur 15 
above cherruth. 


Bur that I may yet bring it nearer, I firſt fub-J 


traQ the Reſult ar 6 fer cent. which is 14.971 
trem the Refulr of the Arrearages at 6.1. vi 
15.05 (becauſe rheſe are the Reſults rhat come 


neareſt to rhe truch) and cheir difference 5 
079+ | 
2 I ſub- 


Cirponnd Intereſt and Annuities, 


s 2.-1 ſubtract the Rate 6 from the Rate 6.1, 
$-- 3. I fubſtrat the neareſt Reſult to x5, wits 
277, from rs the given Arrears d their 
ifference is .o29. T hea working by the Rule 
ol T hree, I find (as followeth) .0367 
. - 079 « I ++ 029 


| I 
.079 ) .o2g0 (.0367 


| = 
© Which .0367 being added ro 6, gives 6.0367, 
dr 64, os, $4. 39: cent, Compound Inte» 
Freie ft. And that this Rate exaQly ficteth, is plain 
e erd) the following work. 

ſt & 6.0307 < . 200 2: 2 I 


ok ; IR 
ak, | 6.0367) 190.0000 (16.565 
20245 
lay. R. 0.025456 
5.13 Ii 
re 6.1] 0,025456 
5.05 0.25456 
T 16 

. 0.280016 
fub- 1.219191 
971 | 
UR» - 1.499207. =3Iifg6y 
One ED I 6j565 

15]e0a 


ſub- 2 hs + Bur 


[I i 
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. Bur -perhaps itwill be ſaid, that thoagh i 
this and all other matters foregoing, 1 
well eaouph with the Jeatned Authors 
mentioned; and others that have writ of t 
Subje&s; yerin my Country-Almanack for 
Year 1677, the Fourth Problem agrees nei 
with them, nor what-Þ have here written, bur 
apparently claſheth ich rhem. 


"I 


produced a different: cftect : 
wo differ is to tontradidt. ) 
my very entrance upon it, I began this. There m- 
& « Problem in ſome Learned mens Works, ſeeming-| 1c 
ly of the ſame impertange with bit, but ineed nuch | ui: 
different boto in the Deſign and Effe#': And after 

in anſwering QbjeQions ſhow wherein the De- 
fign differs; I.cannor. but admire. the Under- 
takings of that able Artiſt; 'who was ſo muchat 
Jeiſure as to prove with a great deal of Powp, 
-that mine will not attain the end for which I de» 
clared it was never deſigned, as clearly-as words 
can utrer it. A Sword may be a very good one, 
yet a very bad Inftrymenr ro fell Trees with: 
Bat I hear he is dead, and Fihell rather lament 
the loſs of him, and Qivets ther famous Ma- 
thematicians ( which Death hath of late depri- 
ved us of) than unneceffirfly co the 
impertinence cf his Paper-to the Publick View ; 
or ſo much as name him to the prejudice of his 
Memory. Bur from' I expe& from 
all ingenibus perſons, rhat they neither cake 
for grand what I profeſſedly deny and diſ- 


proye; norurge mine Qbjettions oy 
*, 


3 EB. 


'npa47ll 


2-5 -+ 4 


RN 0 =2w 


——4 
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: ſelf, f, widhourtaking notice of mige Anſwers. 
gh inf} For. underſtanding of what follows, it were 
= athly es to have inſcrted, herein the 
ore} whole ſe. in the try- Almanack a- 

If bout this buſineſs ; bur becauſe this little Paper 
20007 afford ir room, I ſhall only point briefly 
at the Deſign and Management ; and anſwering 
burſ all che QbjeRions m—_— met with of any ſeem» 
ing Importance, make things as clear as I can 

 hadin fo narrow a compaſs. The was to dil- 
andJculs inplaio language (ſuitable ro Country-mens 
celef underſtanding )this prattical Queſtion, where- 
is infio they are oft concerned ; viz. r.it be 
bereſ more advamage for the Lender to receive for 
ng-(100 L in hand, Compeund Intereſt at 8 per cens, 
weed | 7. ML} So g. at the end of ſeven years 
_—_— above the ſtock Sock of Took uppohing 4 it.can be le- 

De- {| gally En WY Cans, won 
ler« {| by | equſralence in Goads, 
h at | menrioni ine) Oro oxjoya harm hes 
vp, | ven years 100 1. that will 
el þ clear him JP _— 
oe, f bercer 
th: 
> GD feigned: 

4- | under the feigned-perſans 
tf - 1, Aisto receive hr 4 wo - "if m 
he | 3 g. and if B; wha:takes the Farm, receive not 
Y 3 
Us 
m 


— 


IC 


bs 
T 
1 
, 


| ET" 


3 | equivalent, his race of Intereſts is lower. 
2. B receives only 140k by 29 per annum 
only he bath the advantage to improve the ſcve- 
ce | ra} paymencs from the tims they grow due, 10 
[- the cad of the term 44222 
Y O 2 .: 4+ Thels 
”7 


__ _ — 


and Annuities. 


£- ai Compennd Intereſ 


CO —_— 


3. Theſe muſt be compured at ſome | 
rate of Compound Intereſt: For to Compute, 
them at no rate of Intereſts, or ar Simple Inte 
reft, or one taken up arbitrarily, will noe ſuteſ,, 
the caſe. | 

4. The Rate tolerated by the Statute, viz. 
fer cent. under which none will rake, and above 
which none dare exprefly bind any to give, and 
ar which any reſponſible wan may 'be fitted, is 
ro be preferred before any other. 

5. Arthis Rate the 7 payments will amount 
bur to 167 Ll. 17 5.64.9: Þ 

Of theſe 5 Pillars, the 1; 2, and 5th, were 
never atrempted to be (ſhaken by any that I know. 
of: What affaults have been made againſt the; 
other two, or deſign of the whole Fabrick, IB. 
{hall briefly confider ; and I find them ( beſides 
thoſe anſwered when 1 firſt publiſhed that Pro. 

dlem) co be theſe chree : 

r. 0b. The Queſtion is not at a1}, how the” 
Receiver improves his Payments, but what Im- || , 

rovements was made in the Debtors hands.and & 

ſame Rate carried on? C 

Anſ. We are agreed” that the Rate is not 

#ccordiog to whar the Ufurer þ,_ 


, to be compured 
I " If he gives away, loſes, or 
$ « 


make new ins more oppreflive thanithe-O- 
rigina] one; the true value of the toan, of fo 
much Mony for fuch terms, is one and the ſame. 
Bur F utterly deny chatir is to be reckoned, as 
if the ſame Rate muſt be carried an, and that for | . 
unavfiverable Reaſons (a3 | ſuppoſe them to be) |" 
kid down in my former diſcourſe, or caftly col- 
bgibk from ir.. | | 


a all the ſeyeral Payments: Or ifhe 


L The I 


mn Compound Intereſt and Annuities, 2g 
'J 1. The Laws of our Nation prohibit upon 
Frere Penalties, the taking of mote than 6 per 
- theretore that is the utmoſt- of the legal 
*porth, which he chat exceeds, runs (as I take it) 
e hazard of all, and a greart fine. 
2. If he can evade the penalty, no reſponſible 
1 needs to give more 6 percent. and few 
willing to give more than they need. | 
3. If he get over both theſe blocks, and make 
cue this is nothing to the 
teftion as I-propounded it ; for that was, whe- - 

vere" 4-07 B. received the higheſt Intereſt for 
nowE” Money, by vertue of the above mentioned Ber= 

the wins, not by vertue of occaſional after Bar- - 
; 10125. When the Debtor hath paid in a years - 

? . $cofon, he hath done with ic; and if he have 
not ready, he may take ir up at ordinary In- 
reft, and the proportion is broken off for > - 


Als 


2. Objef, If we regard Laws in the caſe, 
hat need we any Rules concerning Compound 


the 
Im- 


20d cereſt, —_— Laws of the Land allow only 
nos Þple Intereſte - | | 
we Aaſ. 1 . The Laws are not againſt Compound 


or fſotereſt, as it may be managed: that is, the U- 
he (arer may receive his ſimple Intereſt at the years - 
0. Je2d, and put our that as a new Stock, and fo 
undeterminately from time to time; or if you - 
will call this fimple Intereſt, it's the ſame to + 
* Jthe purſe. 
2. I am told they have ways inLondon for pucd 
e) | ng out very {mall Sums to mean Traders upon - 
1 | fufficienr ſecurity ; and then it is both legal and 
ve | practical, though I fay not how. lawtul he- 
Q.3 fore 


% 


po SY 
” 
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fore- God 75 eſpecially. as 1 hear ſome uſe | 
ho ent rode Queſtion only 

Art, without dependance upon Laws and LU} 
pes; ir being the nature of Art in theſe kind 
Queſtions, not to ſhew ſo much what ought 
wage res is really done. $4 

© Azl.1. Iris one Queſtion, what is the-natr 
of Art, and anothet how far Art is concerned 
thac is; whether nothing elſe ſave the Rules 
Art be regardable in the cafe ; which I deny, be 
cauſe Laws and Uſages have a great influenc 
” 2 it, hiadrivg the continuance. ot the prope 


2; Fconfider not the Laws as pinching thel 
ſurers Conſcierce ( as to whar-is lawful ) but 
tying up his hands, and fo obſtrufting. the x 
portionable increaſe of his gain. 

3. Whatſoever may be faid of Art ( as Arti 
the {tri notion of it ) the Artiſt muſt nor 
ſuch a Slave co the Rules of it, as not to allc 
for unavoidable ObſtruQions- and irregularitie 

'T hope I may beallowed totell my Scholars th 
Tearn Navigation, that though the-dire&_courl 
one Port to another be upon ſuch a Poi: 
of che Compaſs; yet other Courſes muſt be ſer 
red ſometimes in of Rocks, Shallow 
crooked Chanels, rrems, Trade-winds 
convenience of Harbour, and freſh Supplies 
Or toavoid Pirats, Enemies, Forts, 4 
ces where - great Cuſtoms 67 Payments will be 
.cxafted ;-and many ſuck things whith rhe expe 
ricnced Sea-man is better acquained. with, t 
f wrh their Names. And toſay to ſuch as lea 


Marchanrs Aocomprs, that though _—_ 


4 =o ot Gd ww... 


+ ewnih tt. © > A © 0a oo kl a 


= foraſmuch as itis uſual with Merchants to al- 
w 
by 


wd to the Laws of the great Tyrant Caftem. 
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Artificial and Ratiogal, that Rebares of Intereſt 
for Money paid before it be due, ſhould be com- 
putes aa iooapeyas Inapoſi tas cortalaly it 6: ) 


| than fiwple Intereſt | 
Ns ones (tk 


rey agunr cannon; ve liberty $4 
tio0 wer eſtions ( eſpecial] 
uch as are real and practical ) | 


{| propefing Queſtions , or. receiving them from 


others, when tryal of ski)l is only er chiefly in-- 
rended: I'may without abſurdicy in this latter 
caſe demend or find the Amouar or preſent worth 
of any ſingle Sum of Money, .or yearly-Penfion 
for any-terms propounded Oy rate of Intereſt 
given, though ſuch'as js never likely to come in 
practice :- {- ex, gr, at 25.3, 145 Or 20 gion.) 
#F Tbe pur by the- nature of my Work, to 
compute the or preſent worth of Pay- 
ments; no rate of Intereſt being. named, I oughr 
prucently to all Circumffances;and pitch 
upon that which is poſſible and rational. _ And 


this is not a work of Ari, but of diſcreet Fudg 
ment, ( wherela great-reſpect is\ta be-had to pe- 
nal Laws, Uſages, and-other obſtruRions ) af- 
-ter which Art takes it. own- Province, in com- 
puting after ſuch a Rate reſolved upon. 

To make all this plainer { itpoſſible ) than I 
made ir at the firſt Publication; - Lex us for once - 
ſuppoſe a rare caſe, vix, That-B a- Maabemetic; » 
a turns- Uſurer, and for 1004. ready Money, 
rakes a Farm for 7 years, that he lets'to ano- 
ther for 204, prr ananeclearly,: knowing de- 


fore 


—- 


——_—__ww_ 


——_— 
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es 


fore hand he could fo let ir: and 4 his famb- | 


liar Friend thus accoſts him ; 1 wonder to bear you |, 


are grown ſuch an Extortioner, as 10 receive 201. 


annum, years 100]. B at- 
| wes — Logo find fault Ml the Mote fn 


mine Eye, take the Beam our of owr: You (| 


have bought the Reverffon of a piece of Land af- 
ter ſeven years for 1004. for which I will bane 
Flegive you 172 1. at the rime of your Entrance 


upon it; which I find by the Rules of mine Are I 


to be 12 5. 4d. 19. above Compound 
at 8 per cent. 

A replies, Learned men, fay ſuch a Bargain 
as yours will clear 9 L. 3 5. 4 d: per cent. and bet- 
ter. B rejoyns, 'Tis truethey do fo, bur 


then they firpoſs the fame Rate to be continu- {| 


RA bc 0. 14} ie ener ny 
ie or © be; 4et out ata! 
Rate , that {n ſuch caſes that Rate of Incereft 
can be anſwered) and this ſuppoſition is re> 
aly impraticable; or ( to ſay the leaſt ) that 
which-a rational man cannot depend upon. I did 
accidentally meer with this Bargain from the 
Hands of a weak man, whick yer I durſt-not 
have accepted ( the Laws are fo ſtrict) if. ic 
had been a Rent-charge-in- Money. - And will 
you-undertake tofind me Fooks that ſhall at eve- 
ry years ead; rake offthe ſeveral Payments, yea 
and all the increaſe of chem gz they-grow due 
upon the- ſame xerms that I'puc our the root. 
upon;: and-ro let' me Land for it> Ifyowthink 
you can, I will make you a'great Bargain, (be- 
cauſe 'Þ know you to be a punctual reſponfible 


man) you hallreceiverhe ffi yearly a 7 | 


>2F=ARTE% 


So 


Compound Intereſt and Annnities. 223 
d at theend of the ſecondyear, pay me fimple 
lorereft for ir ar 6 per cent.2S the Stacute allows, 
and I will inſtantly rerura it you, together with 
Jthe ſecond . 20 1. which we will joyn into'one 
Sum, and you ſhall rake it at the rate: and 
rou (2s we will do every year to the end of the 
af. (m» ſtill _ that years growth to what 
ana [995 before, and fo keep up all the Accounts ro 
nce If 2*7 6228. and if you can make any more profi- 
Are gable uſe of it, much good may | do you, and I 
reſt 


-— 


11} heartily thank you to boot, for helping me 

o readily to place out my ſmall paxzcels without 

ain $6. Bur if you dare not do this, ter ingenuity 
mollifie your charge, and I ſhall mot quarrel | 

ul with you abour your rate of 9 {. 3 5. 4 d; which 

= you borrowed ( or ſome one for you:) 
 girom Dr. Newton, his Trigonemetris Brizannice, 
it is thar and ſomewhat 
3 bur I ay ( which I 
that I receive ne com» 


he [ybole rerm ( as you-do In for 
oa armed nog horb whole r001.for 
Ic the ficſt year : for you tifar the end; 
of thar year 20 {be ſubrracted from 2091. ye.” 
a. 144. all the Intereſt is paid, and ſo muchof the 
©- JStock as brings it down'to #9 & 3 5.4 £- This 
891. 3 x. 44. being com ar the ſame rare 
w- fot Intereſt, x0 _ _—_ _ won — 
ereſt again, rings down the Stock muc 
IK [lower : and ſo year by year the Stock is dwin- 
© Jdled away, till at laſt the ſeyenth payment (if 
the Rate were abſolutely exaQt, as ir is _ 


DP 0” IE I—_ 


Clears of all-Srock and Intereſt. And this is 
I. receive, ſave the benekic of the ſever 
yearly - which I offer you (or any 
ther —_ | 


SER, - | 'f 

| h 

Tour Friend and Serven, ly 
Adam Martindale, f4 


{ Compenine Method / fir 


put”| many Conclafrons in 
Arithine rick, wherein the Rule 
q of Thee. ts oftte-repeated; long 
d fnce toented; £2 Hoi ' 
1. taught by the: Kiithoe, but 
Fol] now publifhed. © 


N all.Books of 4+2bnmetickthae] have had the 
' happineſsto peruſe, the works of both Rules 
Fellowſhip «dd Alligazion alcernate are pers 

d by: os eo ke "fo fr tobe reptar«: 
axthere ere: ON proportioneble parts. 
be found'; which proving intolerable tedious, 
en the Partners in Fellowſhi», or the parcels 
Allipgation are many, cauſed me to think of 
following courſe, crary- way ns: plain and 
T I, and much more ——— which t0 


they The Rnte; 

chras 

2 bel Divide that which is uiſttally made the fecal 

lumber in the Rule of Three, by ghat which is as 

Fually made the firfEand thecommon Diviſor 3 
that Puotien mulciplied ſeverally by the reſpe- 

ive chicd Nu gives the particular reſults. 


t here it will be neceſſary if you uſe Decimal 
Divifion 


- 
d 


' 


x5 Fellowſhip and Aligation comratted. 


| Diviſen( which 1 judge moſt convenient 
bn. 1 nn RY 
matſn, or oe Feit Deczaus| in © ' 
tent, C by rhiere imo 
the nuraber.. And ned bapy med) ou 
Parcels,theT oral amour not juſt to the Sum 
peRed,but anUnke ſhort in thelntegers, & th p 
more F of 9 immediately following,cake jr 
for arr Tp Abu mgrrharmpenbe ng 

Al! chis will be plain by threeExemples where 
of the firſt ſhall be wrought (for plainneſs) both 
in the old and in this newer way; the oth 
ewo (for brevity) this latrer way only. 


rq<onple we in Fellowſbip without time. 
Is The Sum w *TEC 


Ha20 458 252) 
Þ} Put inco theCom-4 24 $1s 72 4. and. thei 
> C> mon Stock 33” gain 63 14 what 5 


——cach Mans part? 
| 7% 
The Reſolution in the old Metbed © thus, 
| Am .6 : | * 
$1 
315 
63 
a = ME" 2c | 
73) 9245 (13-125 
| — 


Or 331. 25. 61 
B 7 


Fellowſhip and Alligation contrafted. 229 
; 2 . 60 t2. 26 
24 

INT WG 
252 

126 

— 


72) 1512 (arl, 


 u——cmmnmncn————_—_—_—_— 


Td» 09; 22 20 
33 


i3g 
189 
72) 2079 (28.875 
o Or 39%. 174.64. 


13.125 13-02-06 
2T, 21-00» 00 
28.875 Or thus, 28-17-06 
— 
63.900 69-00-00 
Is the new way the work is thus done . 

72) 630 (85 A875 
— Is 
5 —_ 
437$ 

875 


—_——— 


I3.135 


———_— ws 
230. Fellowſhip and Alligation conratted, 
FEY B .$87s C $75 
24 : oo 
3500 2635 
1750 2625 
21.000 8.875 : 


I hope by this time mine intelligent Re 
is aware, that if the Partners had p 
(as in Yoyages and Adventures it oft falls our 
the difference betwixt the rwo Methods w 


have been yet more fignally conſpicuous ; for 


fingle Divifoa ſufficerh, be the Partners 
o many: Though I confeſs there is yet a n 


way by the help of Logaritbms ; of which I 


preſent this Specimen. 
63==1-79934055 .875=—=1.9420180Fy 
J2—1.85733250 t5==l 17609126 


——— 


.$75=1.94201805 13. 125 =1-11810931 | 


[. $55==1.9420r1805 875 ==1.94201805 
24=—1.38021124 33 =.51851394 


231=—=1-32222929 28.875==1.46053199 


The ſecond Example in Fellowſhip with time. 
1 


AJ -.(4 + They ga 
Oe * | 


> - woo. Wy. vo - 


p Fellowſhip and Altigetion conratied, - 231 © 
— ——— 

. . 
The Reſolution by this new Method % thas. 

; 344 
A 43 B $2 C 63 260 

; > 5 7 441 

— ——— —_— 

344 260 441 045. 


| —— —— —— 


1045) 93.00 (.odg856 


480 
A. .ov6g858 
344 
279424 
l 279424 
6 209568 | 
_ 6 4&4 & 
24.030464 0 24--0--7--S 
1 B.o698 55 C 069855 
4 260 441 
_———— 
; 4191360 o6g9856 
139713 | 279424 
_ _ 279424 
| 1$.162560 a_ 
a © & 6 gndargge 
: 07 a8 —3—3—0 s. 4. 4 
ure ? 7 39—16-- I=3 


Prog 


232 and Alligation contrafted. 


Proot or thus 
&* 4 © 
24030464 - 2.4 —- 0O—-7 —; fc 
1H162560 18—— 03—-3-—0 
30.806496 zJo—I6—--;þ 
— —_ 
T3.999530 Fy ————— 


The third Ex ample in Alligation alternate. |... 


Suppoſe a mixture of Wine of 119 Quarts be 
required, that muſt be made up of theſe ſeveral 
_— 7d- 8d. 144 and 15d. ſo as the whole may 

afforded at 12 per , the parts may be 
found out in thir method(without decimals)chus. 

Having linked 8 to 14,a0d 7 to 15,andCoun- 
terchanged their differences - from the 
Common price 12d, I find the Sumo! 8, : 
their differgnces to be 14, by which divi- 1, ; 4 
ding 119the Qporientis $ ,, ors, which , _ : 
for convenience ofMulciplication we ſhall \ , $ 
change into the improper Fraftion ſo ,? ——. 
rhe Reſolutjontwill be thus. 


Days. © 
s. 
x2 OLS=17 nd 
"Ta%Y >= 34 
2X — v— AT, 
"2 == a 
—— 
19 


Having our juſtMeafure of W ine.ler us try the 
Prices how they ſuit our purpoſe by A—_— 
medial, for ble errors may be cauſed by 


mi{- 


| Fellomſip and Alligation contraied 233 
niſapplication of Prices, when the parts were 

$fruly raken ; but here-under it is apparent that 
=-2 fach parcel multiplied by its price,theSum of the 
—offroducts is 1438 pence, which divided by 119 
—2 hive 12 for the common price. 


=of 17 34 25 2 423 
8 14 7 15 

bel 23 T36 1783 217, 
Tal 34 42 
12 HEY . : 
b 47 637, 
Ws. | 

I 36 
Ml 

476 tl9g) 1428 (12 
2 178; 119 
: 637; : 238 
, 1428 238 
__ @) 


This Proof by Alligation medial I do not ac- 
unt a needleſs curiofity ; but very uſeful ro be 
throughly underſtood,for experience informs me, 


tally taken, and not (as the truth is) of the pri» 
on js to whom in the counterchange they were an- 
by dexeds t 

i{- As 


. — — 
234 Fellowſhip and Aligation con trafted. 
'As to that which ſeems to Jook like an unnece 
*ffeRation of Novelry,in linking the pric 
differences by ſeparate couples; I defi 
mo / lng des hee whe Felenee Fi of 
paſs his hand )from the trouble of looking up 
duſty Curs of Semilunes interſeRing or encloſ 
one andther,as in our uſual Books of Arithmetic 
Though the cruch is, in ſuc} caſes as this befor 
us,00 haking at all is needful;but when the cor 
mon-Quotnient is multiplied feverally by all e 
iffer , any price above the common may þ 
| to any produtt made by the difference « 
riginally belonging ro an under price,and cor 
rily, [ont hee, nr non So here 
might have aſſign price 15 tothe 
tound our by the difference 4 originally belor L 
to 8,z0d the price 14 to the parcel 42: found þ 
.mulciplying the common Quorienc by x the dif 
rence ot 7 from the common price . Bur then 
muſt be ſure to do juſtice,ſo as ro aſſign the priq . 
$ to rhe parcel 257 found by 3 the difference « 
15 from the common price, and the price 7 
the parcel 17 ariſing from 3 the difference of'1 
«5 here 55 plain. 
17%X7 =119 I19) 1428 (1 
25a X8 = 204 119 
34X15—Fto —_—_— 
421 X14 595 238 
238 


_—_— 
— — 


- Hf ou "Wm De Oo” 2s OGG — =_y 
. f —__ * — om 


